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WORKS 





The Wilderness Hunter (1 vol.) 
“Written by a mighty hunter, also a naturalist as well as a 
sportsman, a Close observer as well as a sure shot.” 
Hunting the Grisly and Other 
Sketches (1 vol.) 


Hunting Trips of a Ranchman (1 vol.) 
** Covering ranching in the Bad Lands and hunting large game 
and waterfowl.” 
Hunting Trips on the Prairie and in 
the Wilderness (1 vol.) 


“* These sketches are not merely interesting as graphic pictures 
of hunting lite, but have a historic value in describing a condition 
of things now rapidly passing away in the region of the prairies 
and the Kocky Mountains.” 


THEODORE 
ROOSEVELT 


r REE iecines of r IELD AND STREAM 










Our 
Sports- 
man 
President 





American Ideals (1 vol.) 

“These essays are written on behalf of the many men who do take 
an actual part in trying practically to bring about the conditions 
for which we somewhat vaguely hope.’’—F rom the Preface. 


Administration—Civil Service (1 vol.) 


** The essays in this volume possess a special interest for the 
voters of to-day, in that they set forth the author’s theories of 
citizenship an of administration.” 


The Naval War of 1812 (2 vols.) 
The Winning of the West (6 vols.) 


“ The six volumes presented in this history, while each is com- 
plete in itself, comprise together a picturesque and comprehensive 
narrative of the early history of the great States of the Middle 
West and of the Southwest.’ 


Our Attractive Offer 


Everv man, 


woman, and youth of red blood wants FIELD AND STREAM 


after reading one or more numbers, and every American will want at least 


some of the above books. 


The subscription price of FIELD AND STREAM is $1.50 per year. The magazine is in- 
teresting and healthfully inspiring to every member of the family circle or fireside. Its 


monthly visit is like a draught of pure air. 


The timely articles on the “ How, When and 


Where ” of sport with Rod, Gun, Dog, Camera, Canoe, etc., are invaluable alike to novice or 


expert. 
written by Horace Kephart; 


An instructive series of articles is now running entitled “ Camping and Woodcraft,” 
also, just beginning, one on “Game Preserves in America,” 


covering the most approved methods of introduction, propagation, etc., by the noted authority, 


Dwight W. Huntington. 


Each year’s subscription, renewal, or continuation of subscription, costing $1.50, entitles 
y P Pp & 1.5 


the sender to a free choice of any one volume ; 


two years ($3.00) to two volumes, and so on 


up to any number wanted. To those who wish the complete set without prolonging their 
subscription for fourteen years or securing the subscriptions of others, we offer the complete 
set of 14 volumes and a three years’ term of subscription for $10. 


These books are published by one of the highest class firms in America and are exceedingly neat and 


compact in form, 16mo, cloth bound, with frontispiece. 
that they will please or money refunded. All postage or express charges prepaid by us. 
THE SUPPLY IS LIMITED! 


these books with above subscription offer. 





Mention this publi- 
cation and address 


**America’s Magazine for Sportsmen” 


FIELD 4» STREAM 





All are uniform in size and binding. We guarantee 
We will only furnish 
DO NOT DELAY! 














35 West 2lIst St. 
New York 


15 Cents a Copy on all News Stands 


In writing advertisers kindly mentiow FORRSIRY AND LRRIGATION 
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Harvard University 


The Lawrence 
Scientific School 


offers four year courses of study leading 
to the degree of S. B. in Civil, Mechani- 
cal, and Electrical Engineering, Mining 
and Metallurgy, Architecture, Landscape 
Architecture, 


Forestry 


Chemistry, Geology, Biology, Anatomy 
and Hygiene (preparation for medical 
Schools), Science for Teachers, and a 
course in General Science. For the cat- 
alogue and information, address J. L. 
Love, 16 University Hall, Cambridge, 
Mass. 
N. S. SHALER, Dean. 


' 


THE 
University of the South 


Sewanee, Tennessee 


DEPARTMENTS 
Academic Medical 
Theological Pharmaceutical 
Law Preparatory 


The University of the South is situated in the 
center of its woodland domain of 10,000 acres 
on the summit of the Cumberland Mountains, 
2,000 feet above sea level. 

Open from March to December, the academic 
year being divided into three terms. Students 
from other Universities may attend the sum- 
mer session, July 3 to September 26, in any 
department. 

The University domain is being lumbered in a 
scientific manner under the direction of the 
Bureau of Forestry, U.S. Department of Agri- 
culture,and an unusual opportunity isafforded 
for the preliminary study of forestry. Sewanee 
presents an exceptionally attractive field for 
the study of geology, and forest and field 
botany. 

For further information address 


THE VICE-CHANCELLOR 








Accurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. 


Michigan Agricultural College 


offers a full four-year course in 


FORESTRY 


Course in successful operation since 1902. 





For information address E. E. BOGUE, Professor 
Agricultural College Michigan. 





California, Alta, Placer County 


AGASSIZ HALL 


is a boys’ Preparatory School in the Sierra Ne- 
vada Mountains. Its boys are encouraged to 
ride, row, swim, fish, hunt, trap, snowshoe as 
out-of-school aids toward developing healthy 
manhood 








Fast through train service to all points 
from Chicago, Milwaukee and Peoria 
on the East, to Omaha, Denver, the 
Black Hills, Salt Lake City and the 
Pacific Coast on the West, and north- 
ward to St. Paul, Minneapolis, 
Duluth, Superior, Ashland, Mar- 
quette and Sault Ste. Marie. 


Ghe Best of Everything. 


W. B, Kniskern, 
P, T. M. 
Chicago, Ill, 
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American Forestry Association 
President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nearly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by tires and wasteful use. 

The objects of this Association are to promote : 

1. A business-like and conservative use and treatment 

of the forest resources of this country ; 

2. The advancement of legislation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States ; 
and the extension of sound forestry by all proper 
methods ; 

3. The diffusion of knowledge regarding the conserva- 
tion, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste Iunds, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and [rrigation, the magazine of author- 
ity in its special field. is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributors includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for reenlar members, $2.00. for 
sustaining members, $25.00; life membership is $100. with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 

H. M. Suter, Secretary. 
Address: P. O. Box 356, Washington, D. C. 
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ORGANIZED APRIL, 1882 


THE 


INCORPORATED JANUARY, 1897 





American Forestry Association 


OFFICERS FOR 1905 


President 
Hon. JAMES WILSON, Secretary of Agriculture 
First Vice-President, JAMES W. PINCHOT, Washington, D. C. 


Recording Secretary 


EDWARD A. BOWERS, New Haven, Conn. 


Corresponding Secretary 
H. M. SUTER, Washington, D. C, 


Treasurer, OTTO LUEBKERT, Washington, D. C. 
Directors 


JAMES WILSON 
WILLIAM L. HALL 
OTTO LUEBKERT 


HENRY S. GRAVES 
B. E. FERNOW 
F. H. NEWELL 


EDWARD A. BOWERS 
GEORGE K. SMITH 
WILLIAM S. HARVEY 


GEORGE P. WHITTLESEY GIFFORD PINCHOT 
Vice-Presidents 


Sir H. G. Joly de Lotbiniere, Victoria,B. C. 
Charles C. Georgeson, Sitka, Alaska. 
John L. Kaul, Birmingham, Ala. 

B. A. Fowler, Pheenix, Ariz. 

T. P. Lukens, Pasadena, Cal. 

W. G. M. Stone, Denver, Col. 

Austin F. Hawes, New Haven Conn. 
Henry M. Canby, Wilmington, Del. 

John Joy Edson, Washington, D. C. 
Elihu Stewart, Ottawa, Ont. 


Chas. H. Herty, Green Cove Springs, Fla. 


R. B. Reppard, Savannah, Ga. 

J. T. Pence, Boise, Idaho. 

Chas. Deering, Chicago, II. 

W. H. Freeman, Indianapolis, Ind. 
Hugh P. Baker, Ames, Iowa. 

George W. Tincher, Topeka, Kansas. 
S. C. Mason, Berea, Ky. 

Lewis Johnson, New Orleans, La. 
John E. Hobbs, North Berwick, Me. 
Edward L. Mellus, Baltimore, Md. 
Alfred Akerman, Boston, Mass. 
Filibert Roth, Ann Arbor, Mich. 
Samuel B. Green,St. Anthony Park, Minn. 


William Trelease, St. Louis, Mo. 
Charles E. Bessey, Lincoln, Neb. 
Frank W. Rollins, Concord, N. H. 
John Gifford, Princeton, N. J. 
William F. Fox, Albany, N. Y. 

C. A. Schenck, Biltmore, N. C. 

Wm. R. Lazenby, Columbus, Ohio. 
S. C. Bartrum, Roseburg, Oregon. 
William A. Little, Perry, Okla. 

J. T. Rothrock, West Chester, Pa. 
George Peabody Wetmore, Newport, R. I. 
George H. Whiting, Yankton, S. D. 
Wnm. L. Bray, Austin, Texas. 

Luke Lea, Nashville, Tenn. 

George L. Swendsen, Salt Lake City, Utah. 
George Aitken, Woodstock, Vt. 

D. O. Nourse, Blacksburg, Va. 
Thomas L. Burke, Seattle, Wash. 

A. D. Hopkins, Morgantown, W. Va. 
E. M. Griffith, Madison, Wis. 

Jos. M. Carey, Cheyenne, Wyoming. 
Wm. Little, Montreal, Quebec. 

Geo. P. Ahern, Manila, P. I. 

Wm. R. Castle, Hawaii. 

J. H. McLeary, San Juan, P. R. 


Annual Dues, $2. Life Membership, with exemption from further dues, $100. 
Sustaining Membership, $25 a year 
FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 





To Mr. H. M. SUTER, 





APPLICATION FOR MEMBERSHIP 


Secretary American Forestry Association 


Box 356, Washington, D. C. 


DEAR SiR: I hereby signify my desire to become a member of the American 
Forestry Association. Two dollars ($2.00) for annual dues enclosed herewit :. 


Very truly yours, 


Name— 


P. O. Address—__— 














For Sale by FOR oSTR } AND IRRIGATION, 





510 Twelfth Street, N. W., Washington, D. C. 


iPeRT ANT BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY 


Economics of Forestry, The. By J}. £ 
FERNOW. This volume treats of forests and forestry 
from the standpoint of political economy, and is 
designed to furnish a trustworthy basis for formu. 


lating public policy. Price, $1.50 
First Book of Forestry, A. By FILIBERT 
RotH. An outline of the general principles of 





forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 
Practical Forestry, for Beginners in 
Forestry, Agricultural Students and 
Woodland Owners. By JOHN GIFFORD. 
A good genera! description of the principles of 
forestry with enough technical information to pre- 

pare the beginner for more intricate problems. 
Price, $1.28 


Forest Planting. By H. NicHoLas JARCHOW. 
An illustrated treatise on methods and means of 
restoring denuded woodland, with full instructions. 

Price, $1.50 

Forestry. (Schwappach.) An English transla- 
tion of ** Forstwissenschaft.”’ Price, 50¢, 

Hedges, Wieineoate, Shelters and 
Live Fences. By E. P. PowELL. A treatise 
on the planting, growth boty managemen nt of hedges 
with information concerning windbreaks and 
shelters. Price, 50¢. 

North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume, exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. 

Price, $2.00 

Practical Forestry. By ANDREw S, FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with descriptions and the botanical and popu- 
lar names of all the indigenous trees of the United 
States, and notes on a large number of the most 
valuable exotic species. Price, 31.50 

Principles of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 
in elementary forestry and for the general reader 
who wishes to secure a general idea of forestry in 
North America. Price, $1.50 

Profession of Forestry, The. By Gir- 
FORD PiINcHoT. A pamphlet containing an address 
on that subject by Mr. Gifford Pinchot; also an ad- 
dress by Mr. Overton W. Price on ‘‘ Study in Europe 
for American Forest Students,’’ and a list of refer- 
ence publications for students. Price, 25¢, 

Tree Planting on Streets and High- 
ways. By Wm. F. Fox. A comprehensive treatise 
on tree planting pleasingly presented and copiously 
illustrated in half-tones and color plates. 

Price, $1.50 


FOREIGN IMPORTATIONS 


English Estate Forestry. By A.C. ForBEs. 
An authoritative volume on English forest methods 
from the pen of a well known forester, that should 
prove of considerable interest to American readers. 

Price, $3.60 

Forstwissenschaft. (Schwappach.) Price, 40c. 

Manual of Forestry. (Schlich.} Five vol- 
umes, complete, or separately as follows (price, com- 
plete, $17.20) : 

Vol.l. “Utility of Trees and Fund- 
amental Principles of Silvicul- 





ture.” Price, $2.40 
Vol. JI. * Formation and Tending 
of Woods.’ Price, $3.20 


Vol. II. * Panes Management.” 
Price, $3.20 
Vol. IV. “Forest Protection.” 
Price, $3.60 
Vol.V. “Forest Utilization.” 
Price, $4.80 
This is perhaps the most authoritative work that 
be issued on the technica: side of forestry, 
translated from the German. 





DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


Manual of the Trees of North 
America (exclusive of Mexico), By CHARLES 
SPRAGUE SARGENT. A volume that presents in con- 
venient form and with excellent illustrations, authori- 
tative information concerning the trees of North 
America. It is written ina manner that enables the 
reader to readily find what family or species any 
particular tree belongs. Price, $6.00. 


American Woods. By Romeyn B. HovuGuH. 
A new departure in the publication of an authorita- 
tive work illustrated with actual wood sections of 
the various species described. Three are given of 
each, viz., radial, transverse, and tangential. Is- 
sued in ten parts, per part Pi ice, 35.00 


Among Green Trees. By JuLiA ELLEN 
RocErs, This book supplies the demand for a 
nature book on trees which is more than mere sys- 
tematic studies. The book treats of general prin- 
ciples, etc., and gives tree history and life accurate- 
ly. Price, $3.00 


Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS, This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United States, The botanical name and habitat of 
each tree is given, along with a record of the pre- 
cise character and color of its foliage. Price, $1.75 


Flora of the Northern United States 
and Canada. By Britron and BRoWNE. A 
complete and accurate key to the flora of the region 
covered. 83 vols, Price, $12.00 


Flora of the Southern States. (Chap- 
man.) This is an excellent key to the flora of the 
south, complete and accurate in its scope. 

Price. 34.00 


Getting Aounoteted with the Trees. 
By J. HORACE MCFARLAND. A handsome volume, 
copiously illustrated, and with facts accurately op 
sented in an entertaining way. Price, $1.7: 


Handbook of Plants. (Henderson. ) 
Price, $3.00 


How Plants Grow. By Asa Gray. An 
understanding of the way in which a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 

Price, 80c. 


How to Tell The Trees, By J.G. Lemmon. 
A pocket dictionary of the trees designed particu- 
larly for the identification of western species, and 
written in an entertaining manner. Price, 50¢, 


Manual of Botany. By Asa Gray. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature. 

Price, $1.62; field edition, $2.00 


Our Native Trees. By Harriet L. KEELER. 
A popular key to the trees of the northeastern 
United States, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 
it interesting to the beginner. Price, $2.00 

Our Northern Shrubs. By Harrier L, 
KEELER. This volume is planned on the same 
lines as the foregoing, and describes the shrubs 
which are native co the region extending from the 
Atlantic Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
states. The arrangement is by families and each 
member is given a popular and scientific dese ‘rip- 
tion. Price, $2.00 


Principal Species of Wood; Their 
Characteristic Properties. By CHar.es 
HENRY SNOW. No attempt is made to give exhaus- 
tive descriptions of species. but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers, etc., in a popular style. 
A host of concise information is brought under each 
head, and the work is a valuable one. Price. $3.50. 











These hooks sent prepa id upon “receipt of p price indicated. by FORESTRY AND IRRIGA TION, 
510 Twelfth Street, N. W., Washington, D. C. 














Books on Forestry and Irrigati« 
510 Twelfth Street, 


Important 


Studies of Trees in Winter. By ANNE 
OAKES HUNTINGTON A description of the decidu- 
ous trees of northeastern America with keys for 
their identification in winter, written in a bright, 
entertaining style, and containing a mass of valu- 
able information. Price, $2.25 

Trees of New England. By L. L. Dame 
and HENRY Brooks. This book is a sma]! volume 
which can be easily put in the pocket and carried 
in the woods, and at the same time is the best guide 
to the identification of our New England trees of 
any of the smaller books yet published. Price, $1.50 

Trees of Northeastern America. (NEW- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United States. 

Price, $1.75 

Trees and Shrubs. By C.S.SARGENT. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 
in parts, of which there are three already published. 

Price, per part, $5.00 

Trees, Shrubs and Vines of the 
Northeastern United States. By H. E. 
PARKHURST. In this book the author describes the 
trees. shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
a familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 

West American Cone Bearers. By J.G. 
LEMMON. , Written in a simple style, this book, with 
its conveniently small size, is a ready guide to the 
conifers of the Western coast. Price, $1.00 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Adirondack Spruce, The. By GIFFORD 
PINcHOT. A study of the habits of an important 
lumber tree; its rate of wood accretion per tree per 
acre, with coneclusicvns drawn from this study as to | 





n for sale by FORESTRY AND IRRIGA TION 
N. W., Washi aton, D.C. 


the financial possibility of forestry in 
dealing with the species. Price, $1.00 
Mountains of California, The. By Joun 
MUIR. No other person is so well fitted to write of 
the mountains of California as John Muir, and the 
volume presented here describes not only the moun- 
tains themselves but the trees that clothe them and 
the wild life which they harbor. Price, $1.75 


White Pine, The. By Girrorp PINcHOT. 
The study of an important timber tree; its habits, 
rate of wood accretion per tree per acre, with con- 
clusions drawn as to the financial possibility of 
practical forestry in dealing with the species. 

Price, $1.00 

Our National Parks. By Joun Murr. If 
you want to learn about the glaciers, mountain 
peaks, canyons and great waterfalls of the West: 
of the habits of animals from the squirrel to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature’s 
works, this is the book. Price, $1.75 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 
copiously. Price, $12.00 


Forests of Upper India and Their 
Inhabitants. By THomas W. WesBeER. This 
volume is an account of the author's life in India 
during the period shortly after 1857, It containsa 
vivid deseription of the country, its people, cus- 
toms, ete.. with some description of its forests and 
timber wealth, ‘ Price, $5.00 


Important Philippine Woods. By Cap- 
tuin GEORGE P, AHERN. This is the only authori- 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $3.00 


practical 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. By F. 
H. NEWELL. The most authoritative and complete | 
work on the subject which has yet been published, 
by the head of the Government’s irrigation work. 

Price, $2 00 

Irrigation for Farm, Garden and 
Orchard. By Henry Stewart. This work is 
offered to those American farmers and other culti- 
vators of the soil who, from painful experience, can 
readily appreciate the losses which result from the 
scarcity of water at critical periods. Price, $1.00 

Irrigation and Drainage. By F. H. Kina. 
While most of the existing hooks on these subjects 
have been written from engineering or legal stand- 
points, this one presents in a broad yet specific way 
the fundamental principles which underlie the 
methods of culture by irrigation and drainage. 

Price, $1.50 | 


Farm Drainage. By JUDGE FRENCH. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espec- 
ially with tiles: including tables of rainfall, evap- 
oration, filtration, excavation, capacity of pipes, 
cost and number to the acre. e Price, $1.00 


Land Draining. By MANLY MILEs. A hand- | 
book for farmers on the principles and practise of 
draining, giving the results of his extended experi- 
ence in laying tile drains. Price, $1.00 

Practical Farm Drainage — Why, 
When, and How to Tile Drain. By 
C. G, Elliott. The book is aclear exposition of the 
methods of tile draining, with a discussion of the 
effects, and much valuable related matter. 

Price, $1.00 

Land of Little Rain, The. By Mrs. Mary 
AUsTIN. A nature book of the highest type. The 
volume is made up of a series of sketches of the 
human, animal, and plant life found in the region 
of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely to con- 
sider almost devoid of living things. Price, $2.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK 


Design and Construction of Dams. 
By EDWARD WEGMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the principal forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5.00 

Improvement of Rivers. By B. F. THomas 
and D. A. WaTT. This volume isa treatise on the 
methods employed for improving streams for open 
navigation and for navigation by means of locks 
and dams. Price, $6.50 

Irrigation Engineering. By HERBERT M, 
Witson. This is the fourth edition of Mr. Wilson’s 
popular work, and the revision and enlargement 
which it has undergone, places it at the forefront of 
text books on the subject for American students. 

Price, $4.00 

Engineering for Land Drainage. By 
C. G. ELLIoTT. A manual for laying out and con- 
structing drains for the improvement of agricul- 
tural lands. Price, $1.50 

Reservoirs for Irrigation, Water- 
power, and Domestic Water-sup- 
ply. By James Dix SCHUYLER. An account of 
various types of dams and the methodsand plans of 
their construction, together with a discussion of the 
available water-supply for irrigation in various sec- 
tions of arid America, distribution, application, and 
use of water; the rainfall, runoff, and evaporation 
from reservoirs, and effect of silt, ete. Price, $5.00 

Water Supply Engineering. By A. 
PRESCOTT FOLWELL. A treatise on the designing, 
construction and maintenance of water-supply sys- 
tems, both city and irrigation. Price, $4.00 

Water Power. By JoserH P. FRIZELL. An 
outline of the development and application of the 
energy of flowing water. Price, $5.00 





These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C 

















The Proceedings 


OF THE 


American Forest Congress 


recently held at Washington, D. C., 


have been published in book form 


This volume contains the full 
list of notable addresses and papers 
delivered at the several sessions of 
the Congress, a list of the dele- 
gates who were present, and the 
text of the resolutions adopted. 

Altogether it forms the most 
comprehensive and authoritative 
publication on the subject of 
forestry that has yet been issued 
in the United States. 





The price of the book is $1.25 PosTPaAID. 





Qrders should be accompanied by remittance, and may be 
sent to 


H. 1. SUTER, 


Secretary American Forestry Association, 


510 Twelfth St., N. W., Washington, D. C. 
































THE RECENT FLOOD 
ARIZONA - - - 





NEWS AND NOTES ( Illustrated): 


Proceedings Issued - - 
Game Reserve - - - 
Forestry on a Private Re- 

serve . - - - 
Oklahoma Land With- 

drawals - - - - 
Co-operative Forest Work 
Grazing Inspection - - 
Reclamation Appointments 

and Transfers - - - 
Tree Planting by Bureau - 
New Forest Reserves - - 


247 
247 
247 
247 
247 
248 
248 


250 
250 


// Forestry and Irrigation 


H. M. SUTER, Editor 


CONTENTS FOR JUNE, 1905 


IN SALT RIVER VALLEY, 









- Frontispic ce 


Planting Plan for Gunnison 
Reserve - 

Irrigation Contracts Aw arded 

Transplanting ‘‘ Big Tree”’ 
Seedlings - - - - 

Telephone for Dione River 
Reserve - 

Timber Cutting in Forest 
Reserves - - 

To Test Materials - - - 

Plan for Planting Coal Lands 

To Plant Watersheds’ - - 

Forest Students Chosen - 

Planting in Black Hills - 


RECENT CONDITIONS IN SALE Riv ER VALLEY, ARIZONA 


( Illustrated ) eS - 


EUROPEAN STUDY FOR. FORESTERS - 
THE EFFECT OF FORESE COVER UP 


Part! - 


- Gerard H. Matthes 
T. S. Woolsey, Jr. 


PON STREAM FLOW 
W. B. Greeley 


A SUCCESSFUL ROOT PRUNI NG DEVICE (Illustrated) - - 


THE 


UPBUILDING OF NEVADA (TIilustrated) - - - - 


THE WATER LEVELS OF THE GREAT LAKES~ - - - 


THE 


THE NEW MONTANA - 


A SUGGESTION REGARDING THE NATION AL 
RESERVES (letter from G. 


RECLAMATION SERVICE ( 


Frederick Schwarz) - B 


en - = z r 


FOREST 


WATER PROBLEMS OF SANTA BARBARA - . - 
STREAM -MEASU REME NTS IN THE UNITE D STATES : - 











bo by bo by bo by 


Crorggocr 
he i mm 09 OO 


287 
290 
291 


FORESTRY AND IRRIGATION is the official organ of the American Forestry Associa- 


tion. 
H. M. Suter Publishing Co. 
second-class mail matter. 


Subscription price $1.00 a year; single copies 10 cents. 
Entered at the Post Office at Washington, D. C. as 





Published Monthly at 


WASHINGTON, 


D.C. 





SHER! OA (| 


Copyright, 1904, by 























































"SO6T ‘WIZT dy jo yY3Iu 9yy 
uo pooy Aq pasned s3pliq poyxd9IM Say BejuRBg OSs[e fIDAIY YeS JO SPIS YWON 3y} UO suUIIOJ pspooy Burmoys ‘aspuq peorrel 
dyIde’q UIIYINOG 3y4} JO pus YWON 24} Woy 333ngq sdulay preMmo} Buryoo, morA ‘euOziIy ‘AaT[VA JOA YES UI pooly jyus.ey sy 















Forestry and Irrigation. 





JUNE, 1905. 


No. 6 


NEWS AND NOTES 


VoL. XI. 
The proceedings of the 
Proceedings nN . pr F % t C 
tenia American Fores on- 
gress have just been 


issued in book form. The volume con- 
tains about 480 pages, and includes 
every paper read at the various ses- 
sions of the Congress, and a large 
number of the more important im- 
promptu addresses, and is substantial- 
ly and neatly bound in green cloth. 
The American Forest Congress, held 
at Washington, D. C., January 2 to 5, 
was, according to President Roosevelt, 
“A meeting which is without parallel 
in the history of forestry,” and this 
volume, with its complete record of 
the proceedings, is the most authori- 
tative publication that has been issued 
on the subject of American forestry. 
The H. M. Suter Publishing Com- 
pany, P. O. Box 356, Washington, 
D. C., are issuing the book. It is 
sold for $1.25 a copy post paid. 

Putting into effect a law 
Game Reserve passed by the last ses- 

sion of Congress, the 
President has proclaimed the whole 
Wichita Forest Reserve a game pre- 
serve. The reserve is in Oklahoma 
Territory, and contains 57,120 acres. 
Declaring it a game preserve takes 
away none of its functions as a re- 
serve, it merely suspends all territorial 
game laws. In the future, under reg- 
ulations prescribed by the Secretary 
of Agriculture, game, especially quail 
and wild turkeys, will be protected and 
encouraged to propagate in the pre- 
serve. 


The Bureau of Forestry 
has been called upon to 
devise a plan by which 
the owner of a forest on a summer 
resort island may cut the timber with- 


Forestry on 
a Private 
Reserve 


out impairing the scenic effect of the 
forest. It is a hardwood forest of 
about 7,000 acres, and covers half 
of Manitou Island, Lake Michigan. 
About half the forest is virgin timber. 
The owner desires a steady product, 
but to have the cutting done in such 
a way that the forest will remain an 
attraction of the island. Mr. S. J.’ 
Record, of the Bureau, is in charge of 
the work, and will be assisted by four 
field men. 


Oklahoma The Commissioner of 
Land With- the General Land Office 
setae: has temporarily with- 


drawn from any form of disposition 
whatever, the following lands in the 
Territory of Oklahoma, in connection 
with the Navajo reservoir site on Red 
River: 

Indian meridian T. 2 N., R. 18 W., 
Sections 4 and 5. 

T. 5 N., R. 18 W., Sections 6, 7, 
17, 18, 19, 20, 28, 29, 30, 31, 32, 33. 

T. 3 N., R. 19 W., Sections 1, 2, 3, 


Q;. 10; Ey 32, 13,. 14, 15, 10, 22, 235 
14, 25, 16, 36 
7. AN m R. 18 W., Sections 5, 6, 


1, 299 
. 5% 14 22, 25, 24, 25, Oe, 


19 W., Sections 31, 3 


un 


The Bureau of Forestry 
has begun another co- 
Operative piece of work 
with the Northern Pacific Railroad. 
It is an investigation of the problem 
of a future supply of railroad ties for 
the section of the line east of Mon- 
tana. The present eastern supply will 
last, at the outside, not longer than 
fifteen years, and the railroad is anx- 


Co-operative 
Forest Work 
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ious to know whether it will be cheap- 
er to haul from its holdings in the 
Rocky Mountains the million ties 
needed annually for the eastern line, 
or to grow them somewhere in Min- 
nesota or Wisconsin. These states 
are preferred as they are near the 
railroad and cheap land can be se- 
cured there. The investigation by 
the Bureau will establish the possibil- 
ity and the cost of producing ties in 
these states. If ties are brought 
from the Rockies they would prob- 
ably be of lodgepole pine; if grown 
in Minnesota or Wisconsin some of 
the inferior hardwoods or possibly 
pine would be preferred. The result 
of this study will be of interest to all 
railroads, since the tie supply ques- 
tion is one of increasingly great im- 
portance. Mr. H. H. Chapman, the 
bureau agent, who will be in charge of 
the work, has started his investiga- 
tions, which will cover several months. 

Another application has been re- 
ceived by the Bureau of Forestry for 
a preliminary examination of a water- 
shed on the chaparral-covered slopes 
of the mountains of Southern Califor- 
nia, this being the third of the kind 
received within the last few weeks. 
These requests are largely the result 
of the experimental work in refores- 
tation which has been carried on by 
the Bureau of Forestry in the San 
Gabriel Mountains back of Pasadena. 
The growing value of water and the 
realization that the chaparral cover 
does not satisfactorily retain the pre- 
cipitation, has led many irrigation 
companies to seriously consider the 
subject. This last application was 
from an irrigation company in Santa 
Ana, Orange County, and their de- 
sire is to reforest, if possible, the 
drainage basin of Santiago Creek in 
the Santa Ana Mountains. At pres- 
ent the run-off is very rapid during 
the heavy rains, and the flow of the 
stream deficient in summer. This 


follows as the result of repeated fires 
in chaparral and the denuded condi- 
tion of many slopes. 


Agents of the Bureau of Forestry 
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have commenced to make maps of 
the southern part of New Hampshire 
which will show the timber land, the 
agricultural land, and the barren areas 
suitable for tree planting. This work 
is done in cooperation with New 
Hampshire, and some 4,000,000 acres 
will be mapped this summer. Forest 
work in the state will be done chiefly 
with the view of advising farmers and 
owners of second-growth forest as to 
the best management for the produc- 
tion of pulp wood, box boards, fire 
wood, etc. Another object is to com- 
plete a forest policy for the state, 
covering legislation upon fire and for- 
est taxation, also a system to protect 
timberland and to encourage conser- 
vative forest management. Mr. C. 
A. Lyford, agent of the Bureau of 
Forestry, detailed in charge of this 
work, is now in New Hampshire in 
consultation with its State Forest 
Commission. He will be assisted in 
his work by some ten or more bureau 
field men. 

Mr. A, F. Potter, for- 
est inspector, left yester- 
day for the west to make 
special investigations relating to graz- 
ing in the forest reserves. He will 
cover Utah, Wyoming and Montana 
in the early part of the season, and 
California in the fall. 

Reclamation Among the recent ap- 
Appointments pointments, assignments 
and Transfers and transfers in the U. 
S. Reclamation Service the following 
are noted: 

Clayton W. Bowles, of Orono, 
Maine, has received an appointment 
as engineering aid and directed to re- 
port to F. E. Weymouth, Glendive, 
Montana. Mr. Bowles took a course 
in civil engineering in the 1905 class, 
University of Maine, and has had ex- 
perience in connection with the Fort 
Buford project, North Dakota, dur- 
ing 1904. 

Harold N. Cross, of Exeter, N. H., 
has been appointed assistant engineer, 
and will report for duty to F. E. Wey- 
mouth, Glendive, Mont. He graduat- 
ed from the Thayer School of Civil 


Grazing 
Inspection 




















19V5 


Engineering and had one year post- 
graduate work. Mr. Cross worked 
during the summer of 1903 in New 
York city; he also had four years in 
sanitary engineering in the Massachu- 
setts Instittue of Technology. 

Walter B. Freeman has been appoint- 
ed hydrographic aid and assigned to 
duty under C. C. Babb, Browning, 
Montana. 

Lewis E. Foster, appointed engineer- 
ing aid, will report at Glendive, Mon- 
tana to assist in soil classification 
work. An _ experienced orchardist, 
Mr. Foster is well qualified for work 
in bureau of soils. He has had con- 
siderable experience in surveying. 

Frank H. Brundage, assistant engi- 
neer in the Reclamation Service, has 
been directed to report to J. Ahern, 
Cody, Wyoming. 

Ralph C. Soper, engineering aid in 
the Reclamation Service, will report 
for duty to J. Ahern, Cody, Wyoming. 

Albert E. Wood, of Cleveland, O., 
has received an appointment as engi- 
neering aid and directed to report to 
J. E. Field, Fort Laramie, Wyoming. 
Mr. Wood graduated from Fayette 
Normal School with the degree of B. 
S., and is now a senior in civil engi- 
neering, Case School of Applied 
Sciences. 

Carl R. Weitze,of Clinton, Mass., an: 
a graduate of Scientific School of 
Harvard University with degree of 
C. E., has been appointed engineering 
aid and directed to report to C. W. 
Smith on Roosevelt dam, Arizona. 
Mr. Weitze has had considerable ex- 
perience in engineering for State of 
Massachusetts, and also acted as in- 
structor in plane, railroad and geodetic 
surveying at Swuain Lake, N. H. 

Wm. E. Martin, of Texas, has been 
appointed hydrographic aid and will 
assist W. B. Clapp in hvdrographic 
work at Los Angeles, California. Mr. 
Martin graduated from Sam Hous- 
ton State Normal School, Huntsville, 
Texas, and from the University of 
Texas, at Austin. He has worked in 
railroad location and stream gaging, 
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and made experiments regarding the 
evaporation of water. 

Wm. A. Lamb, Denver, Colo., grad- 
vate of Colorado State Agricultural 
College, has been appointed engineer- 
ing aid and will act as field assistant 
to M. C. Hinderlider. He has had 
considerable experience in  hydro- 
graphic work and has been engaged 
during the past vear by the U. S. Geo- 
logical Survey. 

Leroy F. Harza, of Madison, Wiscon- 
sin, engineering aid, has been assigne | 
to duty under C. S. Slichter, Madison, 
Wis. Mr. Harza attended the South 
Dakota Agricultural College and is 
now taking a scientific course in the 
University of Wisconsin. . He was 
county surveyor of Moody County, 
S. D., for two vears and has been 
engaged in surveying for sewer lo- 
cation. 

Walter B. Harrington,of Wadsworth, 
Nevada, has been appointed engineer- 
ing aid and will be engaged under 
supervising engineer L. H. Taylor, 
with whom he is now associated as 
“field assistant.’ Mr. Harrington grad- 
vated from the University of Nevada 
as mining engineer and has been em- 
ployed on the Truckee high line canal 
under the direction of Prof. Chandler. 

Frederick L. Humphery, of New 
York city, has been appointed engi- 
neering aid and will be engaged for 
some time in the Washington office 
of the Reclamation Service. Mr. 
Humphrey has had extensive experi- 
ence in civil engineering in connection 
with his college course in the Colum- 
bia University, New York city. 

Edward L. Edes, of Reading, Mass., 
has received an appointment as engi- 
neering aid and requested to report to 
G.'L. Swendsen, Salt Lake City, Utah. 
Mr. Edes, who is taking a course in 
the Massachusetts Institute of Tech- 
nology, has had practical experience 
in connection with his college course 
in civil engineering. 

Frederick A. Biggi, of New York 
city. has received an appointment as 
engineering aid in the Reclamation 
Service, and will be engaged at pres- 
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ent in the Washington office. Mr. 
Biggi graduated from the Massachu- 
setts Institute of Technology with the 
degree of C. E., and has been engaged 
in various capacities of surveying, 
drafting, etc., by the citv of Boston. 

Adolph H. Rossong, of Madison, 
Wis., has been appointed engineering 
aid and ordered to report for duty to 
J. E. Field, at Fort Laramie, Wyom- 
ing. Mr. Rossing took a _ general 
scientific course in the University of 
Wisconsin and graduated from the 
college of Mechanics and Engineering 
with the degree of C. E. 

Verney W. Russell, of New Hamp- 

shire, has received an appointment as 
engineering aid and directed to re- 
port for duty at Cody, Wyoming. Mr. 
Rvssell graduated from Dartmouth 
College and had considerable experi- 
ence in .connection with his college 
work, 
The planting operations 
the Bureau of Forest-y 
is carrying on in cooper- 
ation with the Delaware and Hudson 
Railway Company along their Cha- 
teaugay Division in the Adirondacks, 
is progressing rapidly. G. B. Lull, of 
the Bureau of Forestry, is in charge 
of the work. The nursery which is 
being established at Wolf Pond is 
nearly completed, and will have a 
capacity of 300,000 plants. In addi- 
tion seeds will be planted on denuded 
areas by the seedspot method. The 
object of the work is to reforest the 
28,000 acres of land along the rail- 
road, which have been denuded by 
lumbering ard repeated fires. With 
the growing scarcity and increased 
cost of cross ties, the importance of 
this work can hardly be overestimated. 
The most promising species used is 
the European larch, as it grows rapid- 
ly, is easily propagated, and is of high 
value for posts, telephone poles and 
railroad ties. The other species which 
are being planted are Scotch pine, 
white pine, and Norway spruce. 

The season's forest planting opera- 
tions have been begun in the Pikes 
Peak Forest Reserve. F. W. Besley, 


Tree Planting 
by the Bureau 





FORESTRY AND IRRIGATION June 


of the Bureau of Forestry, has gone 
from the Dismal River Reserve to 
Colorado to begin this work. He will 
direct the planting of 50,000 trees 
which were grown in the Dismal River 
Reserve Nursery, and will plant addi- 
tional seedbeds and care for the three 
forest nurseries established near Pikes 
Peak last vear. This work follows 
a carefully prepared preliminary re- 
forestation plan made in 1903 and 
1904. 

The President has pro- 
claimed another reserve 
in Idaho. It is called 
the Sawtooth Forest Reserve, is lo- 
cated in the southern-central part of 
the state, and contains something over 
1,900,000 acres. It is well timbered, 
practically all unsurveyed, and has no 
settlements except a few small mining 
camps. The region is very rough, 
and has few roads and trails. The 
land has no agricultural value, but is 
important for its forests, stock range 
and mineral resources. The reserve is 
created to protect the timber, but more 
particularly to protect the watershed 
of the Boise River, and thus to make 
possible the success of the Boise Val- 
ley irrigation project, upon which de- 
pends the agricultural future of the 
region. 

The President has proclaimed two 
more forest reserves, the San Juan 
in southeastern Colorado, and the 
Payette in central Idaho. Each reserve 
is about the same size, something 
under 1,500,000 acres. The chief 


New Forest 
Reserves 


‘ purpose in creating each reserve is 


to better protect watersheds upon 
which depend vast areas that can be 
reclaimed to agriculture by irrigation. 
The land irrigable by streams from the 
San Juan reserve extends beyond the 
border of Colorado into New Mexico. 
The timber in neither reserve is at 
present very valuable, but it will im- 
prove with time, especially if fire is 
kept out. In the San Juan area there 
has been some overgrazing, to the in- 
jury of both the forest and the range. 
In the Payette reserve the land is very 
rough and the soil poor, while half 
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THE NEW SCHOOL OF LUMBERING 


[At the annual meeting of the National Lumber Manufacturers’ Association, held at Chicago in 
i May, it was resolved to lend its aid to the endowment of a chair of lumbering at the Yale 


i Forest School. } 
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PRACTICAL WOODS WORK 


Professor—Now, young gentlemen, when the angle of declination of the bole of this 
perennial woody plant reaches——never mind the scientific exposition—scoot ! 


—The Hardwood Reeord. 
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of the area is inaccessible to grazing. 
Under Forest Service regulations the 
timber and the range will be improved, 
and agricultural conditions will be 
vastly benefitted. 

Planting Plan S. B. Detwiler has gone 
for Gunnison to Colorado to carry on, 
Reserve in the newly created 
Gunnison Forest Reserve, forest re- 
placement studies for the Bureau of 
Forestry. The object in view is the 
preparation of a preliminary refores- 
tation plan for this region. Similar 
plans have been made for other re- 
serves where planting work is now in 
progress, and are necessary in order 
to determine areas that are suitable, 
or unsuitable, for planting, and the 
watersheds which are in the most 
urgent need of attention. The work 
in the Gunnison Reserve is particu- 
larly important because of the large 
irrigation projects which are under 
way. Since the condition of the for- 
est cover on the slopes above reser- 
voir sites determines to a large extent 
the quality and regularity of the water 
supply, any action which leads to a 
reforesting of denuded slopes will add 
just so much to the irrigation possi- 
bilities of the region. Mr. Detwiler’s 
report, when completed, will show the 
areas which should be planted at once, 
those which are not in such urgent 
need, the tree species to be used, where 
forest nvrseries should be located, 
and will contain an approximate esti- 
mate of the cost of all contemplated 
operations. 


Irrigation The Secretary of the In- 
Contracts terior has awarded con- 
Awarded 


tracts to the lowest bid- 
ders for construction of the Interstate 
Canal, North Platte project, Nebraska, 
as fol'ows: 

Robinson & Maney, St. Louis. Di- 
visions I, 2, 6, 7,9 and 10: Griffith & 
McDermott, Chicago, Division 3; 
Deadwood Construction Co., Divis- 
ion 4; Orman & Crook, Peublo, Colo., 
Division 5; James O'Connor, Morgan- 
town, Ind., Division 6. 

The lowest bids on the several di- 
visions are as follows: 


1. Robinson & Maney, $40,599. 

. Robinson & Maney, $42,332. 
Griffith & McDermott, $78,135. 
. Deadwood Const. Co., $32,695. 
Orman & Crook, $76,647. 

. Robinson & Maney, $35,335. 

. Robinson & Maney, $35,135. 
James O'Connor, $37,560. 

g. Robinson & Maney, $33,266.80. 
10. Robinson & Maney, $29,700. 


Own & Ww lo 


me 


Transplanting Contrary to prevalent 
“Big Tree” belief, the famous “Big 
Seedlings Trees” of California do 
reproduce themselves under certain 
favorable conditions. The trees seed 
freely, but the seed rarely germinate 
except when they fall where the 
ground has recently been burned over. 
Once started the young growth only 
needs a moderate amount of light and 
protection from fire and stock grazing. 
With some care this race of forest 
monarchs need not become extinct, 
but may be greatly multiplied. The 
number of mature trees is not great, 
and healthy young growth is rare, but 
in some situations there are plenty of 
seedlings. In order to establish these 
trees more widely, it is proposed to 
move some of the seedlings to locali- 
ties where they will be apt to grow. 
The first extensive transplanting of 
tre “Big Trees” has recently been fin- 
ished by Ranger Lewis L. Davis in 
the General Grant National Park, Cal- 
ifornia. In the spring of 1904 it was 
noticed that a large number of tiny 
sequoias sprang up where debris had 
been burned. Advantage was taken 
of the opportunity to place the seed- 
lings which appeared where they 
would have opportunity to develop. 
Ranger Davis has thus far transplant- 
ed about 1,400, and those set last year 
have nearly all grown. 
Telephone for The Forest Service men 
Dismal River jin charge of the plant- 
Reserve ing and nursery work on 
the Dismal River Forest Reserve, Ne- 
braska, have taken advantage of the 
numerous barb-wire fences of the re- 
gion to install a complete telephone 
system by stringing a few connecting 
wires, and mending breaks and _ put- 
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ting in insulators where needed, They 
have connected their headquarters 
with ranches throughout the sur- 
rounding country, and with small 
towns in the neighborhood. This not 
only gives them social advantages, but 
enables them to order supplies or to 
receive prompt information in case 
forest fires are discovered. 


Timber Cut- Timber sale transactions 
ting in Forest and the actual cutting in 
Reserves progress on the govern- 
ment forest reserves now involve a 
fraction under 91,000,000 board feet 
of lumber, 50,913 cords of wood, 513,- 
000 railroad ties, and 36,885 posts, 
poles, and stays. This is outside the 
free use of wood for local domestic 
and farm purposes, which aggregates 
a large amount. It is conclusive proof 
that the mature timber on the reserves 
is for use, and the Forest Service will 
continue to dispose of it as rapidly as 
possible in the interest of the public, 
and in order to improve the condition 
of the forests. ; 
An interesting meeting, 
and one which will have 
far-reaching influence in 
solving many vital economic ques- 
tions, has just been held in Washing- 
ton. The meeting was a conference be- 
tween prominent engineers and offi- 
cials of the U. S. Geological Survey 
and the Bureau of Forestry on the 
problems connected with the testing 
of structural materials, such as stone, 
cement and timber. 

The extensive program which has 
been outlined as a result of this meet- 
ing is of special significance to the Re- 
clamation Service, as no feature in 
connection with the construction of 
the government's irrigation works is 
of more vital importance than the 
character, durability and strength of 
the materials which enter into their 
formation. 

The wide interest which is felt in 
these investigations was evident in the 
presence of representative members of 
many of the leading corporations of 
the country, who expressed their de- 
sire to codperate in the work. The fol- 


To Test 
Materials 


lowing gentlemen attended the meet- 


ing: 


Dr. C. B. Dudley, chairman of the 
conference, president American So- 
ciety for Testing Materials, chief 
chemist Pennsylvania Railroad; C. C. 
Schneider, president American Society 
of Civil Engineers; R. L. Humphrey, 
president American Society of Ce- 
ment Users and cement expert U. S. 
Geological Survey; R. W. Lesley, 
vice-president American Society for 
Testing Materials, editor Cement Age; 
G. S. Webster, chief engineer City of 
Philadelphia; E. A. Foose, represent- 
ing Mr. J. E. Muhlfeld, general super- 
intendent of Motive Power, Baltimore 
and Ohio Railroad; E. F. Kenney, 
representing Mr. Joseph T. Richards, 
chief engineer Pennsylvania Railroad, 
Philadelphia; Mr. Burleigh, represent- 
ing Mr. James K. Taylor, supervising 
architect of the Treasury; A. A. Rob- 
inson, representing Mr. James Dunn, 
chief engineer Santa Fé Railway, Chi- 
cago; D. W. Lum, chief engineer 
Southern Railway; W. C. Cushing, 
chief engineer Pennsylvania lines west 
of Pittsburg; J. E. Deems, general su- 
perintendent of motive power, New 
York Central and Hudson River Rail- 
wav; C. H. Buckingham, supervisor 
of fuels, New York Central and Hud- 
son River Railway; J. E. Greiner, rep- 
resenting Mr. D. D. Caruthers, chief 
engineer, Baltimore and Ohio Rail- 
road; F. H. Newell, chief engineer 
Reclamation Service ; Gifford Pinchot, 
Forester, U. S. Department of Agri- 
culture; Prof, J. A. Holmes, in charge 
of testing work of the U. S. Geological 
Survey; W. L. Hall, in charge of test- 
ing work for Bureau of Forestry. 

Arrangements have been made for 
a continuous advisory board to work 
with the Bureau of Forestry and the 
Geological Survey in the conduct of 
their official tests. This coSperation 
will mean that in advance of any tests 
these bureaus will have the benefit of 
the suggestions and advice of the fore- 
most engineers of the country in spe- 
cial lines of work. It is the first time 
in the history of our government that 
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such codperation has been effected, 
and it is believed that the relations 
thus established will result in more 
expeditious and satisfactory work, and 
will prove of great economic advan- 
tage to both public and private inter- 
ests. 

The initial work, that of analyzing 
and testing the relative steam produc- 
ing powers of coals and lignites of the 
United States, which was inaugurated 
during the summer of 1904, at St. 
Louis, will also be continued. The 
various portions of the plant were con- 
tributed by different manufacturing 
companies, and the railroads entering 
St. Louis or having coal resources 
along their lines cooperated most hear- 
tily with the committee in charge of 
the work. The results of this work 
are very interesting and valuable. 


Plan for A planting plan for a 
Planting Coal portion of the lands of 
Lands the Keystone Coal and 


Coke Company, of Greensburg, Pa., 
has just been finished by the Bureau 
of Forestry. This company owns sev- 
eral thousand acres overlying coal 
beds. It is proposed by the planting 
of rapid-growing trees to make these 
lands more productive than under the 
old plan of renting on shares for agri- 
cultural purposes. A small nursery 
was established and several thousand 
young chestnut and maple trees were 
set out this spring. A detailed plant- 
ing plan was also prepared giving di- 
rections for future operations. Black 
locust is the species which will be 
mainly used. 

A planting plan for cer- 
To Plant tain important water- 
Watersheds 

sheds, and recommenda- 
tions for the treatment of lands in the 
interior of the San Gabriel Forest 
Reserve, California, have just been 
completed by Mr. A. T. Searle, of the 
Bureau of Forestry. This report con- 
siders the possibilities of planting on 
various types of denuded and chapar- 
ral covered land in these mountains, 
and embodies recommendations as to 
the species which should be used, 
methods of planting, and locates the 
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slopes which are in the most urgent 
need of attention. These recommen- 
dations are based on experience gained 
in experimental work which has been 
under way for several vears and are 
intended to give a definite, systematic 
plan of procedure for future opera- 
tions. The chaparral growth has been 
divided into five well defined types 
which require special treatment. The 
most hardy species, such as knob-cone, 
Monterey, and Digger pine will be 
planted in the more unfavorable situ- 
ations, while the more valuable but less 
hardy trees, such as yellow, sugar, and 
Coulter pine, and spruce and cedar, 
will be planted on the more favorable 
sites. 

esas The Bureau of Forestry 
Students has completed the selec- 
Chosen tion of forest students 
for the coming season. The men were 
chosen from the most promising stu- 
dents of forest schools and will be as- 
signed for the summer to the collec- 
tion of data, under the direction of 


‘trained foresters, in various lines of 


the Bureau’s activities. There will be 
29 such students appointed July 1, 
from a total of about 200 applicants. 


ee Planting operations in 
Planting in Fie “11 : 
Black Hills the Black Hills Forest 
Reserve are being pushed 
rapidly under the direction of L. C. 
Miller, of the Forest Service. A re- 
cent examination has revealed such 
favorable conditions that it has been 
decided not to use nursery stock ex- 
tensively in reforesting the denuded 
areas. Instead, several hundred pounds 
of seed will be sown directly on the 
land where trees are desired. In or- 
der to compare the nursery method 
with that of direct sowing, about 50,- 
090 small trees grown in the Dismal 
River Reserve nursery, in Nebraska, 
will be set out. The region in which 
operations are under way is in the vi- 
cinity of Custer Peak, where lumber- 
ing and fire have denuded the ground. 
The season thus far has been unus- 
ually rainy, and while it has delayed 
operations it will ultimately contribute 
much to the success of the work. 


ARE oa 








4 
¢ 





RECENT CONDITIONS IN SALT RIVER 


VALLEY, 


ARIZONA 


BY 
— 
‘ GERARD H. MATTHES 
; Engineer, United States Reclamation Service 
| HE unusual meteorological con- an unwonted aspect of verdure with 
4 3 . 5 : : : 7 
_ ditions which have prevailed their luxuriant growths of grass, 


throughout the United States during 
the early part of the present year have 
made themselves peculiarly felt in the 
arid regions of the southwest. Weeks 


weeds and cacti, and in places the once 
barren desert soil is covered with a 
vegetation so rank and prolific as to 


savor of tropical conditions. My- 
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. View showing the remaining portion of the Arizona dam, which was washed away by the Flood 
of April 13. 
of continued rainfall, alternating with riads of wild flowers, among them 
cloudiness, have produced a change many a rare species, such as the lily 
in the aspect of the desert lands, par- of the desert, covered the plains and 
ticularly at the lower levels, which is foothills during April and May, like 
the more remarkable, following as it a brilliant carpet painting the land- 
does a series of exceedingly dry vears. scape with the most gorgeous of hues, 
The deserts of Arizona have assumed and causing the traveler gazing upon 
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this lavish display of western flora 
to revel in the splendor of the scene 
and to wonder at the productiveness 
of the desert soil. 

While the copious snows and rains 
have proven of inestimable value to 
the stock ranges on the high plateaus 
and to the agricultural interests in 
the valleys, incalculable damage has 
been inflicted by floods to property of 
all kinds. In the populated districts 
of Arizona, and in the Salt River Val- 
ley more in particular, the excessive 
precipitation has been the cause of 
washouts along the railroads, wagon- 
roads, canals, ditches, telegraph and 
telephone lines, to an extent unparal- 
leled in the history of the valley. The 


r- 
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be washed out by a subsequent rise 
of the Gila River, and although no 
expense was spared by the railroad 
company in rebuilding the structure, 
it met with the same misfortune time 
and again, until on March 31 the 
bridge has been successively destroyed 
and rebuilt eight times. The same 
company on April 13 lost the south 
approach to its bridge across Salt 
River. This bridge, at the time the 
accident occurred, was the only means 
then available for crossing the Salt 
River for many hundred miles either 
up or down the river, and its partial 
failure for a while made all crossing 
impracticable. The line of the Phoe- 
nix and Eastern Railroad, extending 








View of the Capitol, Fhoenix, Ariz., February 4, showing how the grounds were flooded 
by waters from Cave Creek. 


city of Phoenix, situated in the center 
of Salt River Valley, and dependent 
on branch railroads for connection 
with the main lines of the Southern 
Pacific and Santa Fe systems, has 
been a principal sufferer from the re- 
peated interruptions in traffic and 
means of communication during the 
months of January, February, March 
and April. Early in January the 
Maricopa, Phoenix and Salt River 
Valley Railroad lost its pile bridge 
across the Gila River near Sacation 


station during a flood, and up to April 
1 but little traffic was had over that 
The bridge was rebuilt only to 


line. 


from Phoenix to Kelvin, Arizona, lost 
its bridges across both Salt and Gila 
Rivers, the former a steel bridge, be- 
ing partly destroyed March 20 through 
the shifting of the river bed and un- 
dermining of two of its piers. Much 
depended on the maintenance of the 
two railroad bridges across Salt River, 
for during five months that stream 
was unfordable and the only means of 
crossing it were aforded by these 
bridges. The Santa Fe, Prescott and 
Phoenix Railway met with a number 
of washouts, but succeeded, in spite of 
delays, in running trains. The main 
lines of the Southern Pacific and the 
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Santa Fe systems, and a number of 
less important railroads suffered from 
repeated washouts and interruptions 
in traffic. Principal among the latter 
is the Gila Valley, Globe and Northern 
Railway, which lost its bridges and 
many miles of track along the banks 
of the Gila River by the caving and 
washington away of the banks. 
Several times during the period re- 
ferred to Phoenix was cut off from all 
communication with the outer world, 
as a result of these washouts. Aside 
from the main rivers many of the 
smaller tributaries did much damage. 


FORESTRY AND IRRIGATION 


157 


tol is located was flooded to a con- 
siderable extent, the water covering 
the capitol grounds to a depth of near- 
ly two feet. With its boggy streets 
emitting a foul odor and a humid at- 
mosphere which would have done 
credit to a tropical climate, Phoenix 
was not a desirable abode during the 
period under consideration for the 
constmptives and other invalids, who 
habitually spend the winter months 
there in search of health. 

The ranchers of Salt River Valley 
sustained damage in many different 
ways. One after another the diver- 
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Street scene near the Capitol, Phoenix, Ariz., February 4, showing flood waters from 
Cave Creek. 


Cave Creek, a small torrential stream 
entering Salt River Valley northwest 
of Phoenix, was the cause of repeated 
inundations of a large section of the 
Salt River Valley, seriously damaging 
crops, ditches and highways. In sev- 
eral instances the discharge from this 
creek was so large in volume that the 
canals in the valley were unable to 
drain it off, and overflowing them, the 
water reached the western portion of 
the city of Phoenix. At one time that 
section of Phoenix in which the capi- 


sion dams maintained across Salt 
River by the various irrigation en- 
terprises were washed out, and when 
the waters finally commenced to sub- 
side the owners found themselves con- 
fronted with difficult pro»lems regard- 
ing the reconstruction of these dams, 
the majority of which had been of a 
more or less temporary character. All 
along the river sweeping changes oc- 
curred in the river bed, and in more 
than one instance the new channel was 
found to be located a long distance 
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away from the old canal head. The 
continued high water, moreover, rend- 
ered it impracticable to reconstruct 
these dams in season to turn irriga- 
tion water in the ditches for the spring 
irrigation, and at many points in the 
valley irrigators were left without wa- 
ter for a considerable period. For- 
tunately for them, however, the co- 
pious rains which had previously soak- 
ed the soil proved to be the salvation 
of many a crop. 

One of the most serious calamities 
to the people of Salt River Valley oc- 
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by the Arizona Water Company, made 
immediate preparations to restore 
their former headgates and soon were 
able to supply the ranches situated 
under them with irrigating water. 
The Arizona Water Company is also 
preparing to rebuild its dam. 

The protracted floods on Salt River 
in addition to destroying the works of 
man, did incalculable damage to lands 
along the river, through the shifting 
of the river bed and the caving of the 
banks. At numerous points along the 
river ravages of this nature assumed 





Bridge of the Phoenix and Eastern Railroad across Salt River, damaged by 
high waters March 20. 


curred on April 13, when a high flood 
destroved the timber dam of the Ari- 
zona Water Company, commonly 
known as the Arizona Dam. This 
structure practically controlled all ir- 
rigation water used on the north side 
of the river, and its loss was a serious 
blow, more especially to the orchards 
in the northern part of the valley. The 
older canals known as the Salt River 
Valley, Maricopa, and Grand Canals, 
which had been supplied with water 


large proportions, ranches of large 
acreage being cut down to small hold- 
ings, and in some cases entire ranches 
disappeared little by little, inclusive 
of barns and buildings, leaving the 
owners destitute. At Tempe the river 
cut into the banks east of the Tempe 
Buttes, which protect the town on the 
north side against the river, carrying 
away many acres of valuable farm 
land. Considerable apprehension has 
been entertained by the citizens of that 
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locality, who fear that the river will 
form a new channel to the south of 
the Buttes and through the heart of 
the community. At Roosevelt, Ari- 
zona, where the engineers of the Re- 
clamation Service have been actively 
engaged during the past months on 
the preliminaries to the construction 
of the great Roosevelt dam, work on 
the power canal and the operating of 
the cement mill were seriously inter- 
fered with as a direct result of the ex- 
ceptional weather conditions. Cut off 
from all communication with the out- 
side world for days at a time, it was 
with the utmost difficulty only that the 
large construction camps were sup- 
plied with food, forage, fuel, tools, 
and other supplies. The stage roads 
from Mesa to Roosevelt and Globe to 
Roosevelt presented for months the 
sorry spectacle of innumerable aban- 
doned freight wagons, mired to the 
hubs, loaded with goods of all kinds, 
among them oil tanks with fuel oil 
for the government cement mill. That 
portion of the road from Mesa to 
Roosevelt which was constructed by 
the Reclamation Service at consider- 
able expense, suffered but little from 
washouts. Rumors which were circu- 
lated some time ago to the effect that 
it had been washed out over a dis- 
tance of eighteen miles are without 
foundation. 

A glance at the records of the Wea- 
ther Bureau becomes of interest in this 
connection. Throughout the central 
portion of Arizona and especially at 
the high elevations, the precipitation 
during January, February, March, and 
April has been marked by frequent 


and unusually heavy rainfalls. The 
Phoenix record shows a rainfall of 
3.31 inches during January; 4.64 


during February; 2.38 inches during 
March, and 2.59 inches during April, 
a total of 12.92 inches for the four 
months. This represents an accumu- 


lated excess of 10.04 inches over and 
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above the average for the same period 
during the past ten vears. The nor- 
mal annual precipitation at Phoenix 
being less than 7 inches, it will be 
noted that the accumulated excess for 
the period January I to April 30, 1905, 
as given above, is in itself greater than 
the yearly normal. The number of 
rainy days observed during the four 
months referred to is 48; cloudy days, 
78; clear days, 42. Of this February 
had 14 rainy days, 22 cloudy days and 
only 6 clear days. Indeed, exceptional 
records for the Salt River Valley! 
On the high plateaus the records are 
also remarkable, the precipitation hav- 
ing amounted to as much as from 25 
to 37 inches of snow in different lo- 
calities, during single months of the 
period under consideration. The large 
snowfalls in the mountains are respon- 
sible for the fact that the rivers of 
Arizona toward the end of May were 
still discharging large quantities of 
water. On many peaks snow remained 
till late in May. 

It is estimated that the discharge 
of Salt River above its confluence 
with the Verde has averaged during 
February and March in the neigh- 
borhood of 10,000 cubic feet per sec- 
ond. The flow during these two 
months alone would have been ample 
to more than fill the projected reser- 
voir at Rooseve!t. It is of peculiar 
interest in this connection to note that 
observations by engineers of the Re- 
clamation Service indicate a marked 
rise in the underground water level 
in the Salt River Valley, and a grad- 
ual diminution in the amounts of salts 
and mud contained in the river water 
during the long period of high water. 
While accurate figures on this sub- 
ject are not yet available for publica- 
tion, it is expected that the data col- 
lected will lead to conclusions of par- 
ticular interest to the irrigator as well 
as to the scientist. 














EUROPEAN STUDY FOR FORESTERS 


BY 


T. S. WOOLSEY, JR. 


Forest Assistant, Bureau of Forestry. 


ITH our insufficient forest liter- 
ature and meagre understand- 
ing of the subject, a short period of 
travel may be said to be almost indis- 
spensable to a thorough study of for- 
est management. We have no demon- 
stration forests and many of our for- 
est school professors have never them- 
selves seen European forests. To this 
is added the fact that our young for- 
esters are sometimes confronted by 
problems puzzling even to an expert 
of twenty years’ experience. Other 
countries have set us an example 
which may be well followed. Japanese 
. forest students are to be found in Ger- 
many, France, and in India. English 
students from Coopers Hill formerly 
spent six weeks on tour in Germany 
and a few weeks in France; recently 
eight months’ detailed work under a 
German forester has been added to the 
educational requirements. German 
students, it is true, seldom study out- 
side their own states. Each state has 
its own particular method, long estab- 
lished, and they have not so much need 
of foreign study. At their schools 
during good weather, the Saturdays 
are usually spent in the forests of the 
different districts. Yet one of the 
foremost German professors told me 
that he had learned a great deal, both 
in India and Japan. If a German pro- 
fessor finds such trips worth while, 
how much more valuable would they 
be to the American forester ? 


Granted that American foresters 
recognize the necessity for study 
abroad, why is it that so few are go- 
ing? Of the forest school graduates 
now in the employ of the United 
States Bureau of Forestry, there are 
only a few who have had European 
training. There are three chief rea- 
sons: (1) The present number of 


trained men is insufficient to properly 


handle the work. The demand for 
trained foresters is greater than the 
supply. In a few years this shortage 
will be supplied by the new men pour- 
ing out from the schools. There will 
then be greater competition and only 
the well trained men will secure em- 
ployment. This will naturally lead to 
a more thorough preparation by Euro- 
pean study. (2) At present the de- 
sire to begin work as soon as possible 
and hence partake in the early ad- 
vancement undoubtedly prevents some 
men from studying abroad. The fact 
that the right sort of study abroad will 
make better all-around foresters ought 
to deter men from such a view. It 
is quite within the power of govern- 
ment and state management to count 
time spent in European study as actual 
service. This is not unfair, and is the 
method of the more advanced univer- 
sities. If the ability of two men is 
equal and one spends time in practical 
work, which the other puts into study- 
ing new methods, the employer would 
probably get better results from the 
latter of the two men in the long run. 
(3) Want of funds is perhaps one of 
the greatest hindrances. Under the 
present rules a man must consider loss 
of salary while on leave, as well as 
his extra expenses, and in addition to 
this a lower salary due to deferred 
promotion, owing to absence. At pres- 
ent the leave of members of the Bu- 
reau of Forestry is wiped out at the 
end of each fiscal year. In the Philip- 
pine Bureau, leave is cumulative up 
to three years. With this privilege in 
the United States (applicable only to 
leave taken for purposes of study) a 
man could spend three months in Ger- 
many drawing full pay which would 
almost pay for his trip. In time it 
might even be possible for men to be 
sent abroad on a collaborator’s salary 
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and expenses, in order to report on 
special subjects. This would benefit 
the men and at the same time add to 
our scanty forest literature. When In- 
dian forest officers are willing to spend 
their leave in study, they receive a 
travelling allowance, as well as their 
full pay. In order to induce European 
study it might even be desirable to re- 
quire a monograph on some European 
system before advancing a man to pay 
of $1,500 per annum. 

One of the objections to the run 
of German foresters is that they find 
it hard to accept new and advanced 
ideas on thinnings, reproduction, etc. 
They perhaps read about such topics 
but do not become familiar enough 
with the problem to actually put it in 
practice. We might guard against 
such stagnation by founding a short 
post graduate course at one of the 
best schools and require attendance 
from men in government employ 
after some years of service. In such 
a short course only new and impor- 
tant. topics would be discussed. By 
such personal discussion men tucked 
away on forest reserves would be en- 
abled to keep in touch with the latest 
ideas far better than by reading. Such 
a system would be in line with the war 
college which our navy has established 
at Newport. 

The question often arises whether a 
man should study abroad immediately 
after graduation from a forest school, 
or later. From the employer’s stand- 
point the former is better. Fewer mis- 
takes would be made. From the stu- 
dent’s standpoint it seems better to 
engage in practical work for a year 
or so before completing his technical 
education. After two years of hard 
study at a forest school, most men be- 
gin to tire of books and want to put 
their ideas into practice. After a 
year’s work they are in a better posi- 
tion to know just what they want to 
study. It is not necessary for the 
graduate to spend a long time in one 
country. With his forest school train- 
ing to start with, four to five months 
would be sufficient for Germany; the 


first month spent in one place study- 
ing the language and the details of the 
management of that forest. With the 
details of one forest well in hand, a 
comparatively hurried tour will be of 
far more value. It seems to me that 
Americans are apt to make far too 
hasty tours, and this without a pre- 
liminary month of preparation. It is 
a fact that spending only a few hours 
in a forest when on tour often gives 
one a false impression. It is only nat- 
ural that the forester should always 
show his best reproduction first and 
thus, in a too brief stay, a visitor does 
not see where and why the reproduc- 
tion failed—which is perhaps more in- 
structive than seeing the successes. On 
one slope the spruce has succeeded, 
but look at the opposite side and we 
only find failure. Two Americans not 
long ago made this very mistake. They 
wanted to see a large variety of for- 
ests in a short time. They were us- 
ually driven through the best portions, 
took a few pictures from the carriage, 
and rushed off to the next place. Their 
antics lessened the German respect for 
American foresters. On the other 
hand, the “do a few places thorough- 
ly” method is hardly the best, for the 
forest school graduate who has had a 
year or so of practical experience. Sel- 
dom is a stay of over three days profit- 
able compared with going on to a new 
forest. Personally, I found European 
travel so instructive that I should 
strongly recommend even a short trip 
of two months, rather than a longer 
trip “when there is more time.”’ With 
a sensible amount of time at one’s dis- 
posal, say seven and a half months, I 
should advise four and a half months 
in Germany and three in France. This 
is taking for granted that a man 
knows something of both languages. 
Men who have visited France claim 


that the French methods are more 


adaptable to American conditions; 
that there is more natural reproduc- 
tion and less planting. On the other 
hand, the German forest literature is 
so superior to the French that more 
time ought to be devoted to Germany. 
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Unless a man wishes to make a spe- 
cial study of management on a large 
scale and has plenty of time at his dis- 
posal, a trip to India specially for the 
study of forestry seems inadvisable. 
In a trip of five months at least two 
months of this mufst be spent in travel. 
An inexperienced man going into 
camp on his own hook runs consider- 
able risk of catching enteric fever. In 
order to see the forests properly, it is 
necessary to provide a camping out- 
fit and servants, so one man’s expenses 
will amount to $150 or over per 
month. With three men making the 
trip and travelling second class on the 
boat, the expenses might be reduced to 
less than $100 per month, but it would 
entail some risk and hardship. In 
scientific lines I consider the United 
States already equal to, if not ahead of 
India. For men anticipating practical 
rather than scientific work, such a trip 
offers much. Certain common sense 
principles pervade Indian forestry, 
and these will be of lasting value and 
of direct application in the United 
States. On the purely practical side 
Indian forestry is at present preémi- 
nent. The financial working of the 
forests is closely scrutinized by the 
local governments. Possibly the fi- 
nancial importance of forestry has 
been made to take too prominent a 
place and has led in some cases to 
over-cutting. Perhaps the quotation 
below, which was taken from a recent 
issue of an Indian newspaper, illus- 
trates how the forests are regarded: 

“However, while fully recognizing 
that the decrease in sales of timber 
and fuel in this particular division was 
‘unavoidable,’ and admitting that the 
various measures of improvement un- 
dertaken entailedconsiderable expense, 
one is inclined to regard a situation 
in which the net receipts of the depart- 
ment dropped by nearly 2% lakhs ‘as 
anything but satisfactory.” The Con- 
servator and his subordinates are 
therefore once more earnestly exhort- 
ed to remember the fact that they 
are—timber merchants.” 


This idea pervades the administra- 


tion and hence the practical side of 
every measure is most carefully 
weighed in the light of the expected 
financial results. By a trip to India 
one learns the ordering of forest busi- 
ness on a large_scale; you see the best 
first protection in the world, practical 
silviculture, the regulation of grazing, 
the danger and abuses of over-felling, 
natural reproduction over large areas, 
you learn the results of certain kinds 
of large scale working plans—you 
learn many things, most of which have 
direct application in the United States. 
Opposed to these is the amount of 
time and money spent in travel, dan- 
ger to health, and lack of available 
literature. It is almost impossible to 
secure copies of working plans for the 
reserves visited, or in fact any publica- 
tions, similar to those which our gov- 
ment distributes free for educational 
purposes. Furthermore, I believe that 
after 1910 or there abouts the same 
principles could be learned here in the 
United States. Japan is also a possi- 
bility for study. If her forest service 
is as good relatively as her other ser- 
vices, there is every reason to believe 
that much of value could be learned 
there. 

The success of a European trip does 
not lie in the number and excellence 
of the notes recorded so much as in 
the broadening and rounding off of a 
forester’s judgment. By seeing for- 
ests of all descriptions he begins to get 
the forestry eye as regards thinnings 
and reproduction, which it is now im- 
possible to get in the United_ States. 
In making a hurried tour one is apt 
to think that he understands condi- 
tions before he really does. This is es- 
pecially so as regards thinnings, and 
my personal experience leads me to 
recommend the actual marking of 
trees. It is surprising how simple 
thinnings seem and yet the number of 
mistakes one makes when personally 
executing them. 

The notes taken will no doubt prove 
valuable and it is essential that they 
should be systematic. I should recom- 
mend the card catalogue method with 
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the following headings printed at the 
top of each 4 by 6-inch card: Country, 
Locality, Authority, Subject, Date. It 
is essential to know the authority, as 
in looking over a series of notes on the 
same subject, they will almost inva- 
riably contradict. Hence to properly 
weigh them one must know whether 
a forest guard or a forester is the au- 
thority. Photographs will prove ex- 


pensive but are one of the best means 
of note taking—even if of small size. 

To one who is pessimistic regarding 
American forestry, it will be cheering 
to see that even in the older countries 
errors are not unheard of—in fact, it 
might almost be said that forestry is 
made up of mistakes—and their cor- 
rection ! 





THE EFFECT OF FOREST COVER 
UPON STREAM FLOW 


PART I. 
GENERAL FACTORS GOVERNING STREAM FLOW 
BY 
W. B GREELEY 


Forest Assistant, Bureau of Forestry. 


N the current discussion of the re- 
lation of forests to stream flow 
there is a danger of overestimating 
the influence of forest cover upon the 
character of a stream to the exclusion 
of other factors of equal or greater 
importance. It is a mistake to assume 
that the wooded or denuded condition 
of a watershed is of necessity the con- 
trolling factor in determining the be- 
havior of the stream; that a forested 
stream is necessarily regular in flow 
and a deforested stream necessarily ir- 
regular. In any discussion of this sub- 
ject, it must be recognized at the out- 
set that forest cover is but one of a 
number of far-reaching factors whose 
combined influence produces a stream 
of a given character; and great care 
must be taken not to attribute to the 
presence or absence of forest cover 
upon a drainage basin results which 
may be due primarily to other causes. 
Now there are two elements which 
enter into the flow of every stream: 
(1) Surface run-off, or the water 
which on account of the steepness of 
the slopes, the impermeable character 
of the surface, or the saturated condi- 
tion of the soil, does not sink into the 


ground to any appreciable depth, but 
flows rapidly off the surface and 
reaches the stream almost immediately 
after precipitation. 

(2) Underground seepage, or the 
water which on account of the moder- 
ate slopes of the basin, the porous 
character of its surface, or the dryness 
of the exposed soil or vegetable litter, 
is able to sink into the ground to a 
greater or less depth instead of flow- 
ing at once over its surface. Such wa- 
ter may remain in the soil itself, seep- 
ing gradually into the channel of the 
stream. Or it may penetrate through 
the upper, permeable layers of rock, 
feeding springs and other under- 
ground sources of stream supply. In 
either event, the water which becomes 
underground seepage reaches the 
stream channel gradually and slowly, 
often several months after its precipi- 
tation upon the basin. 

The flow of every stream is made 
up in part of surface run-off, in part 
of underground seepage. Under- 
ground seepage, it is evident, forms 
the permanent, stable supply of a 
stream ; surface run off, its temporary, 
changeable supply. As the proportion 
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of surface run-off in the total supply 
of a stream increases, it becomes 
changeable, flashy, with alternating 
periods of very high and very low wa- 
ter. As the proportion of under- 
ground seepage in the total supply in- 
creases, the stream becomes stable, 
permanent, tending to maintain an 
even, uniform flow throughout the 
year. The relative proportion of sur- 
face run-off to underground seepage 
in the total supply of a stream is, 
therefore, the main factor in deter- 
mining its charactef as regular or ir- 
regular and its economic value for 
power, irrigation, or city supply. Any 
feature of the drainage basin which 
tends to convert precipitation into un- 
derground seepage helps by so much 
to make the stream regular and uni- 
form in flow; and any feature which 
tends to shed precipitation as imme- 
diate, surface run-off, helps by so much 
to make the stream irregular and 
changeable in flow. 


Forest cover is, then, but one of 
many complex and inter-related fac- 
tors which influence the character of a 
stream. The more important of these 
factors may be briefly summarized as 
follows: 


(1) Precipitation, its amount, its 
character as rain or snow, and the 
evenness of its distribution through- 
out the year. Gentle rains, well dis- 
tributed over many months, tend to 
maintain constant underground seep- 
age and equable stream flow, no mat- 
ter what the character of the drainage 
basin may be. Heavy seasonal storms, 
on the other hand, especially when 
precipitation is confined to a few 
months in the year, flood the streams 
with surface run-off and cause change- 
able, intermittent flow. This condi- 
tion in its extreme type is illustrated 
in regions having distinct wet. and dry 
seasons like the southwestern portion 
of the United States where streams 
for much of the year are either practi- 
cally dry or in flood. Other condi- 
tions which favor natural storage may 
modify to some extent the effects of 
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uneven rainfall but can never wholly 
counteract it. 

(2) The topography of the drainage 
basin. 

Rough topography, with steep, di- 
rect side slopes, tends of necessity to 
the rapid discharge of precipitation as 
surface run-off rather than its gradual 
absorption over the basin as under- 
ground seepage. Moderate topogra- 
phy, on the other hand, with gentle 
side slopes, retards the surface run- 
off and converts a larger proportion of 
the precipitation into underground 
seepage, the permanent, stable supply 
of stream flow. Streams of rough to- 
pography, moreover, have rapid fall 
and torrential current; those of mod- 
erate topography, slow fall and slug- 
gish current, factors which affect di- 
rectly the quickness with which a 
heavy precipitation upon the water- 
shed is felt along the lower levels of 
the stream and its character as regu- 
lar or changeable. 

The simple or complex character of 
the topography is another important 
factor affecting the evenness of stream 
flow. Streams with few tributary 
basins, and those short, sharply de- 
fined, and direct in course, such as are 
found usually in the newer geological 
regions, rise and fall rapidly in re- 
sponse to variations in precipitation. 
Those, on the other hand, with many 
tributaries of the long, winding, indi- 
rect character common in the older, 
heavily eroded sections, discharge 
flood waters over a much longer pe- 
riod with less sudden and sharp varia- 
tions in flow. 

Finally, the presence or absence of 
lakes, ponds, or swamps in the drain- 
age basin is a very important topo- 
graphic feature in its bearing, upon 
the behavior of the stream. Every 
such area acts as a natural reservoir, 
storing and holding flood waters, feed- 
ing them out gradually, and thus 
equalizing the flow of the stream 
throughout the year. 

(3) The geological character of the 
drainage basin. The character of the 
surface rock has much to do with the 
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immediate shedding of precipitated 
water or its absorption and storage as 
underground seepage. Hard surface 
rocks of dense texture, like the gran- 
ites and gneisses, tend to shed rainfall 
at once as surface run-off. Softer 
rocks of porous texture, like lime- 
stone, favor the absorption of rainfall 
and its gradual transfer to the stream 
as underground seepage. The char- 
acter of the mother rock, moreover, 
determines very largely the nature of 
the soil, its depth, porosity, its power 
of absorbing and retaining water, all 
factors of prime importance in their 
bearing upon the disposal of precipi- 
tated water as rapid surface discharge 
or gradual absorption to underground 
sources. 

(4) The fourth of the important 
factors governing stream flow is the 
character of the vegetation upon the 
drainage basin, with special reference 
to the influence of forest cover. For- 
ests have always been regarded as 
connected in some way with the pro- 
tection and preservation of water sup- 
ply. As this vague belief has been 
superceded by more exact investiga- 
tion, certain definite influences have 
been attributed to forest cover in its 
bearing upon stream flow. Few of 
these influences can be said as yet to 
be clearly established, and many are 
combated by able authority. It will 
be attempted here simply to summa- 
rize the more important facts relating 
to each. 

In the first place, it has been claimed 
that forest cover on a drainage basin 
actually increases the amount of water 
available for stream supply by retard- 
ing evaporation from the ground. This 
influence is attributed to the somewhat 
lower temperatures prevailing under 
forest cover and to the protective in- 
fluence of the tree canopy and litter in 
insulating the soil from the sun’s rays 
and thus checking the strength and 
directness of the evaporation force. 
Other reasons advanced are the high 
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relative humidity maintained in the 
atmosphere by forests through their 
shade and active transpiration from 
the leaf surface, and their influence in 
breaking up air currents and protect- 
ing the ground from the drying effect 
of wind. A series of German experi- 
ments, representing conditions both in 
the woods and in the open, shows that 
the total ‘evaporation under forest 
cover averages but 44 per cent of the 
evaporation frco*a unprotected soil.! 
Mr. Rafter, reckoning the amount of 
evaporation as the difference between 
the total annual precipitation upon a 
given basin and the estimated annual 
stream discharge from the same area, 
concludes that a difference of five or 
six inches in annual evaporation, or 
about 25 per cent, can be distinguished 
between a forested watershed like the 
upper Hudson and a deforested basin 
like the upper Genesee.? 


On the other hand, the opposing 
claim is made that actually less water 
is available for stream supply on a 
forested than a deforested basin. This 
is due to the interception of 25 or 30 
per cent of the rainfall by the foliage 
of a forest and its direct evaporation 
into the air, and to the large amounts 
of water consumed in the process of 
tree growth and transpiration. In this 
connection it is urged that variations 
in the amount of evaporation from 
drainage basins are due primarily to 
differences in temperature rather than 
to differences in soil conditions or for- 
est cover. Mr, Vermeule cites a large 
number of eastern streams which have 
practically the same forest conditions 
but which show a range of eleven 
inches in the total annual evaporation. 
In nearly every instance increased 
evaporation accompanies higher mean 
annual and mean summer tempera- 
tures. In like manner, a number of 
eastern streams having a range in the 
total percentage of forested basin 
from 14 to 44 per cent show practi- 
cally the same evaporation, the reason 





‘cf. Bulletin 7, U. S. Bureau of Forestry, page 97. 
Proceedings American Forestry Association, vol. xii, page 149. 


2cf, 
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assigned being similarity in prevailing 
temperatures.‘ Any rise in tempera- 
ture quickens evaporation by lessening 
the humidity of the atmosphere and 
thus making possible the absorption of 
much larger quantities of moisture. 

Whatever influence forest cover 
may exert in this direction is undoubt- 
edly secondary to that of temperature, 
the primary factor in controlling 
evaporation. In the present uncer- 
tainty on this subject, no absolute con- 
clusion as to the influence of forest 
cover can be drawn. 

The second influence attributed to 
forest cover upon a drainage basin is 
the equalization of stream flow by 
transforming surface run-off into un- 
derground seepage. This is due in 
part to the mechanical obstruction of 
surface water by the leaves, branches, 
litter, roots and humus of the forest. 
Any such obstruction lengthens the 
time required by precipitated water to 
reach drainage channels and tends to 
convert a larger proportion into un- 
derground seepage. Underground 
seepage is increased, in the second 
place, by the marked capacity of forest 
litter and humus for absorbing and 
holding rain water. The porous, 
spongy character of humus not only 
enables it to absorb and hold two or 
three times as much water as the most 
absorbent soils, but it greatly increases 
the porosity and absorptive power of 
the mother soil with which it becomes 
mixed by gradual decomposition. 

The equalizing influence of forest 
cover is exerted in another important 
respect by delaying the melting of 
snow and precenting, by its thick 
mulch of humus and _ litter, the 
freezing of the soil beneath dur- 
ing the winter months. It is 
claimed that the melting of snow 
upon open, exposed mountain slopes 
is often ten times as fast as upon for- 
ested slopes in the same _ region.? 
Moreover as the snow melts it stands 


a much better chance of absorption 
and filtration to underground sources 
in the porous, unfrozen ground under 
the forest than on the hard, frozen 
soil of the exposed slopes. This 
protective influence is seen most clear- 
ly in the Rocky Mountain region 
which is subject to the warm Chinook 
winds of early spring. 

The exact extent of the equalizing 
influence exerted by forest cover in 
each of these ways it is of course im- 
possible to determine. Of their com- 
bined effect in equalizing stream flow 
much substantial evidence is cited. 
Such evidence is furnished by the les- 
sened number and severity of floods 
upon forested as compared with de- 
nued basins, by the greater preman- 
ency of flow from springs and other 
underground sources, and by the bet- 
ter sustained stream supply during 
months of little or no precipitation. 
As illustrating the usual difference be- 
tween forested and _ deforested 
streams, Mr. Vermeule cites? figures 
from the forested Passaic and the de- 
forested Raritan of New Jersey, show- 
ing for the former a marked superior- 
itv in evenness of flow, less water pro- 
portionately being discharged immed- 
iately after heavy rains and more pro- 
portionately during dry months which 
follow. A forested basin thus shows. 
a marked tendency to store - flood 
water and discharge is more evenly 
and uniformly into the stream chan- 
nel than a denuded basin in the same 
region. An interesting case from Cal- 
ifornia is cited by Mr. Manson.4 Of 
two small tributaries of the Yuba 
River, of approximately the same 
drainage area, one is well covered 
with timber and brush, the other be- 
ing largely denuded. Both streams: 
were gaged in September, 1900 after 
three successive seasons of deficient 
rain. The forested stream showed a 
minimum run-off for the 120 days of 
low water of 113 second feet, while on 





‘ef. Reports State Geologist of New Jersey, 1899, page 145; 1894, page 333. 

*cf. Water Supply and Irrigation Papers, Division of Hydrography, U. S. G. S., No. 
46, page 46. 

Sef. Report State Geologist of New Jersey, 1899, page 162. 

‘cf. Bulletin 7. U. S. Bureau of Forestry, page 136. 
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the denuded basin the discharge dur- 
ing the same period was practically 
nothing. 

this is by far the most far reach- 
ing and generally accepted influence 
of forests upon stream supply. Its 
extent and limits under varying con- 
ditions are still unknown. Its ability 
to counteract the effect of other un- 
favorable factors, such as steep to- 
pography and unevenly distributed 
rainfall, is still largely conjecture. We 
can, however, state with certainty 
that forests exert a powerful though 
ill defined influence in this direction. 

A third distinct influence has been 
attributed to forest cover upon a 
drainage basin, namely, the checking 
of erosion upon the watershed and the 
consequent silting of stream channels, 
where the silting of storage reservoirs 
Forest cover is supposed to check 
erosion by lessening the amount and 
velocity of surface run-off. Further- 
more its mat of roots, humus, litter, 
moss, and undergrowth tends to hold 
the soil in place and protect it from 
the wearing action of such water as 
is discharged over or near the surface. 
Evidences of this influence are at hand 
in any mountain region of the United 
States. It is especially marked in the 
Southern Appalachians in the turbid- 
ity of streams which drain denuded 
basins, the choking of their channels 
with silt, and the often destructive 
deposits of mud and debris over level 
bottoms along their lower courses. 
This factor has a direct bearing upon 
the reclamation project in the west 
valley bottoms, and storage reservoirs. 
is often a very serious obstacle to the 
control of streams. 

Not only does direct erosion of the 
exposed surface follow the removal 
of forest cover, but this loss of soil 
means ultimately the loss of the por- 
ous surface layer in which rainfall is 
absorbed and converted into under- 
ground seepage. Loss of forest cover 
and loss of soil go together. As the 
process of erosion goes on, imperma- 
able strata are exposed, resulting in 
the rapid and destructive discharge of 


precipitation as surface run-off. For- 
est cover on a drainage basin, there- 
fore, not only checks directly the silt- 
ing process so destructive to stream 
beds, valley farms, and reserviors, but 
also by conserving the porous soil 
layer affects directly the regularity of 
stream flow. 

Now it must be constantly borne in 
mind that these influences of forest 
cover, in their present status, must be 
classer as “attributed” rather than 
demonstrated or proved. Available 
material bearing upon them consists 
largely, up to the present, of theoreti- 


cal discussion. Such experimental 
data as has been collected is fragmen- 
tary and inconclusive. Among  in- 


vestigators there are radical differ- 
ences of opinion. At the same time 
we may consider the general equaliz- 
ing effect of forest cover upon stream 
flow as well established in principle, 
though vague and ill defined in de- 
tail application. 

Another point cannot be too strong- 
ly emphasized, that forest cover is 
but one of many factors in a drainage 
basin whose combined influence pro- 
duces a stream of a given character. 
Great care is required not to attribute 
to forests influences which are due 
primarily to other factors; and like- 
wise not to assume that forests exert 
no such influence when it simply may 
be counteracted by other and more 
powerful factors. 

It is moreover impossible to make 
generalizations which can be applied 
to a wide range of natural conditions. 
This problem should rather be attack- 
ed piecemeal, by careful, detailed 
studies of individual streams and 
limited areas. Such studies should 
cover all the features of the drainage 
basin which may affect stream flow, 
precipitation, topography, geological 
conditions as well as forest cover, to- 
gether with the behavior of the stream 
as shown by continuous discharge 
measurements. The various factors 
which govern stream flow are so close- 
ly interrelated in their action that it 
is impossible to assign to each its ex- 
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act influence in producing the final 
result. All the more necessary is it, 
therefore, before attributing any 
specific influence to some one factor 
like forest cover to consider the prob- 
able influence of all the other factors 
involved and their bearing upon the 


one factor in question. 

In a subsequent paper a brief ac- 
count will be given of an investiga- 
tion of two small drainage basins in 
eastern New York, in which the at- 
tempt was made to approach the ques- 
tion in this way. 


A SUCCESSFUL ROOTPRUNING DEVICE 


Now in use at the Government Nursery in Nebraska 


BY 


L. C. MILLER. 


Forest Assistant, Bureau of Forestry. 


Y a careful consideration of the 

best nursery practice to be fol- 
lowed out in the Bureau Nursery at 
Halsey, Neb., where there is a total 
seed bed area of two and one-half 
acres, with a capacity of two and one- 
half to three million seedlings an- 
nually, it is found that seedlings 
should be two years old before plant- 
ing to their permanent sites in the 
sand-hills. It is also considered es- 
sential to produce this two year stock 
at a minimum cost per thousand in 
order to make the initial cost of es- 
tablishing the permanent stand as 
economic as possible. 

Transplanting increases the cost of 
seedling production so materially that 
it is not considered practical to trans- 
plant the vast quantity of seedlings 
grown in the Halsey Nursery, and 
hence it is considered advisable to 
rootprune all yearling stock and allow 
same to remain in seed bed for an- 
other year, at the end of which time 
the seedlings will have produced a 
vigorous root system equal, or nearly 
equal, to transplanted stock. 

Until this spring, rootpruning has 
not been satisfactory, owing to the 
fact that no suitable device had been 
hit upon to do rapid, and at the same 
time, satisfactory work. Spades have 
been used, but with such a tool the 


Fig. 1. Root pruner, as it appears when not 
in use. 
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lateral roots only can be cut, while 
the essential root to be pruned is the 
long toproot which is formed by most 
all the coniferous species. 

In the San Gabriel nurseries, near 
Pasadena, California, a tool has been 
devised for pruning, which consists 
of a combined perpendicular and hori- 
zontal blade, to which a handle is at- 
tached, and this is pulled through the 
soil by one hand. This tool works 
very satisfactorily in a small nursery 
like the one near Pasadena, but it is 


A. Scott, I succeeded in making a root 
pruner, which has proved highly sat- 
isfactory. This is shown in figures 
1, 2 and 3. 

The important feature of this tool 
is the cutting blade. This is one inch 
wide and one-eighth of an inch thick, 
and made from a first class piece of 
steel. It is U shaped, and the per- 
pendicular sides are seven inches long, 
and the horizontal base is six inches 
long. This blade is riveted to sub- 
stantial collars, which are made to 





Fig 2. Root pruner in use, operated by two men. 


entirely inadequate in a nursery like 
the one at Halsey, where millions of 
seedlings are to be pruned annually. 
The great necessity for some practi- 
cal device for rootpruning was made 
apparent to me while inspecting the 
nursery and planting at Halsey in 
April, and I set to work to devise a 
tool for this purpose. With the as- 
sistance of Mr. F. W. Beslev, who had 
temporary charge of the Halsey Sta- 
tion during the absence of Mr. C. 


fit on a Planet, Jr., garden hoe frame. 
This is a single wheel frame, and in 
order to have the wheel run between 
the rows of trees it was necessary to 
change it to the outer side. I am sat- 
isfied that this device attached to a 
double wheeled frame would make 
a more substantial tool. The cutting 
blade is filed to a keen edge, and kept 
so during the pruning operation. By 
having such a thin blade, and keeping 
it sharp, there is practically no resis- 
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tance offered in passing through the 
soil, and all roots are cut with out 
the usual injury done with a heavier 
tool. The blade for this tool was ham- 
mered from a hay rake tooth and 
proved to be just the quality of steel 
for the purpose. 

Two men are required to do satis- 
factory pruning, one to guide the tool, 
and one to pull it through the soil. 
By cutting to a depth of six inches, 
it requires considerable power ‘to 
operate, but it is found that by tie- 
ing a rope on the frame, that one 
man can pull the pruner with con- 
siderable rapidity, but it requires con- 
siderable strength, and the process is 
by no means child’s play, and a man 
who has rootpruned all day will feel 
as if he has earned his wages. 

By the use of this tool, two men can 
prune from 100,000 to 150,000 in 
eight hours. This is extremely satis- 
factory speed when it is compared 
with other processes. 

Immediately after pruning the beds 
are carefully raked over in order to 
level up the soil in the beds, which is 
more or less disturbed at the surface. 
This operation does not require a 
great deal of time, and is considered 
highly beneficial to the young seed- 


lings. 


Fig. 3. Raking beds after pruning has been 
done. 


THE UP-BUILDING OF NEVADA 


Third Anniversary of the Reclamation Act Celebrated 
by the Formal Opening of the Truckee-Carson Project. 


HE third anniversary of the pas- 

sage of the Reclamation Act was 

fitly celebrated by formally turning 

water on 50,000 acres of land in Ne- 

vada, the first area to be benefitted by 
the provisions of this act. 

The story of the construction of 
the Truckee-Carson project with 
its wonderful network of canals unit- 
ing the four principal drainage be- 
sins of the state, of the expenditure 
of $9,000,000 and the ultimate inten- 
sive cultivation of more than 400,000 


acres of land now barren and deso- 
late, has been told again and again. 
Far up in the foothills of the snow- 
crowned Sierra Nevadas half a score 
of lakes will be utilized as reservoirs 
to store the flood and excess waters 
which flow down the mountain sides, 
and down in the valleys imposing 
dams will hold back millions of tons 
of water, turning rivers back upon 
themselves till great artificial lakes 
are formed, or diverting the water 
into channels more convenient for 
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the use of man. Lake beds will be 
drained and transformed into agri- 
cultural fields, and thousands of miles 
of ditches and laterals will distribute 
water over the land. 

With the exception of a narrow 
fringe on the northern and southern 
borders of the state, Nevada lies in 
a basin from which water escapes only 
by evaporation. Humboldt River, 
rising in the mountains which divide 
Utah from Nevada, drains the entire 
northeastern portion of the state, car- 
rying its waters several hundred miles 
to a wide basin near Lovelocks where 





During all the idle centuries of the 
past these lands have been gathering 
richness in the silt washed down from 
the mountains, which has gradually 
filled up the valleys and prehistoric 
lakes, forming an alluvium of great 
depth and fertility. 

The completed system of reservoirs 
in connection with the Truckee-Car- 
son project will assure an annual 
water supply, even in low water sea- 
sons of 800,000 acre-feet, besides a 
portion of the streamflow which can- 
not be stored. As the country be- 
comes more thickly settled and land 








Job’s Peak from Dressler Reservoir Site, California, showing one of the sources of water 
supply for the Truckee-Carson prcject. 


it spreads out in a large lake and 
evaporates. The Truckee, Carson 
and Walker rivers created by the melt- 
ing snows of the Sierra Nevada 
Mountains in California, flow east 
into Nevada where they, too, form 
lakes which have no outlets. The 
numerous mountain areas are subject 
to storms, giving rise to torrential 
streams which rush down the steep 
slopes and pile debris out upon the 
desert, into which the water sinks. 


vaiues increase, the underflow of 
streams and artesian water will add 
to the supply and increase the ir- 
rigable acreage. Hydrographers, who 
are thoroughly familiar with the water 
supply of the state, believe that water 
can be developed for the irrigation 
of fully 1,600,000 acres of land. 

The marvelous manufacturing pos- 
sibilities of the rivers in the shape of 
latent horse power cannot be esti- 
mated. The Truckee River alone in 

















its one hundred mile course falls 
2,300 feet. The power which may be 
developed by regulating these streams 
will not only be valuable in connec- 
tion with manufacturing interests, 
but can be transmitted electrically 
hundreds of miles, operating mines 
and electric roads, raising under- 
ground waters, and lighting cities and 
towns. A study of Nevada’s water 
supply will be a revelation to those 
who know only that it is the driest 
state in the Union. 

It was not by chance this section 
was singled out as the field for the 
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the pick for the hoe. So bountiful 
were the returns from the soil where 
water was applied, and so fabulous 
the prices which the hay and vege- 
tables brought in the little mining 
towns of the silver region, that these 
farming communities grew and flour- 
ished. 

Remote from the large centers of 
civilization, these dwellers of the 
desert developed a sturdy citizenship. 
Some of them have spent years of 
their lives and large sums of money 
in surveying and prospecting the re- 
sources of the state. Their patience 
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Lower Carson Reservoir Site, from Dam Site. (Truckee-Carson project.) 


first demonstration of the practica- 
bility of the Reclamation Act. Nevada 
has guarded its treasures with an ex- 
terior so forbidding that the pioneer 
hurried past its doors. The discovery 
of placer deposits in its streams soon 
after the California excitement, was 
followed by a wave of gold-mad spec- 
ulators which receded almost as sud- 
denly as it came, but here and there 
in its wake tiny flecks of green marked 
the abode of the stranded miner, who 
forced by necessity, had exchanged 


and persistence added to the thorough 
knowledge of Nevada’s every possi- 
bility, which had been gained by L. 
H. Taylor in eight years of investiga- 
tion for the Hydrographic Branch of 
the Geological Survey, resulted in the 
formulation of a comprehensive plan 
for the redemption of the state. From 
the countless sands of her sage brush 
deserts the empire which their fancy 
had builded is rising, and down 
through the ages these works will 
stand a monument to their foresight 
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and to the ingenuity of Supervising 
Engineer L. H. Taylor. 

When the scheme for Nevada’s res- 
urrection was laid before the Depart- 
ment, the Secretary of the Interior 
tentatively approved the plan and set 
aside $2,740,000 of the reclamation 
fund with which to initiate the great 
work. <A _ portion of the project 
which would form a complete system 
was immediately laid out. It consisted 
of a canal thirty-one miles long to take 
the waters of the Truckee River over 
into Carson Valley, where a storage 
reservoir with a capacity of 286,000 
acre-feet was designed. Four and a 
half miles below this reservoir site 
the combined waters of the Truckee 
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Owing to the wise provisions of 
the Reclamation Act, the colonization 
period under the Truckee-Carson pro- 
ject will differ from that which has 
taken place in any community on our 
continent up to the present time. 
Whenever there has been a great im- 
migration movement for any reason, 
a host of speculators has rushed in, 
skimmed the cream and departed. 
The man who takes a forty or eighty- 
acre tract under this project must 
come to stay. He may not commute 
his entry after living a few months on 
the land, but must prepare the tract 
for cultivation, till the soil, paying his 
annual stipend of $2.60 per acre for 
ten years before title passes from the 








Scene in Mason Valley, near Wabuska, Nevada, showing character of land that is to be irri- 
gated. 


and Carson Rivers are to be led out 
upon the plains in two canals, one on 
each side of the river. The north 
side canal will have a capacity of 400 
cubic feet per second and will irrigate 
approximately 40,000 acres of land, 
and the south side canal. with a capac- 
ity of 1,500 cubic feet per second, will 
supply water to about 160,000 acres. 
It is a portion of these lands which 
were formally opened to the public 
on June 17, and before another sea- 
son the first payment from 50,000 
acres will be replaced in the original 
investment. 


government. 

The eagerness with which the land 
is €ven now acquired by practical 
farmers, and the favor in which the 
first experiment of the government to 
reclaim its arid lands is regarded, is 
apparent in the vicinity of Wads- 
worth and Hazen. The desert is al- 
ready dotted with buildings of pros- 
pective owners, and all along the rail- 
road, at short intervals, new hamlets 
are rising. When once the great bene- 
fits of this initial work are fully dem- 
onstrated, Nevada will experience an 
immigration movement which has had 
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no parallel in the history of our coun- 
try, a movement only limited by a 
capacity which cannot now be esti- 
mated. 

As planned the Truckee-Carson 
project will supply water to 385,000 
acres in excess of the land irrigated 
in Nevada at the present time. The 
average value of irrigated land in the 
United States is $47 per acre; the 
acre to be irrigated by the Truckee- 
Carson project will therefore add 
$18,195,000 to the taxable property 
of the state in land values alone. Ac- 
cording to the census report of 1900 
the average annual income from irri- 
gated land is $15 per acre. On this 
basis an income of $5,775,000 per 
annum will be added to Nevada's 
agricultural wealth. The value of two 
crops will exceed the cost of the en- 
tire project by $2,550,000. That this 
is a conservative estimate readily will 
be seen when it is remembered that 
irrigated potatoes in many portions 
of Carson Valley now give returns of 
$150 per acre. Experiments by the 
Department of Agriculture show that 
the Truckee and Carson valleys are 
peculiarly fitted for the culture of 
sugar beets, hops will yield abundantly 


and all the hardier fruits produce 
crops of remarkable flavor and size. 

The mineral wealth of the state has 
hardly been prospected. With added 
transportation facilities and cheaper 
supplies, mines which are now aban- 
doned will be worked with profit, new 
veins will be discovered, and markets 
for farm and manufactured products 
be increased. 

Of the possibilities now lying latent 
in these sage brush plains no mind can 
prophesy. Water is the mystical wand 
which is to unlock this great store- 
house of nature—the magician who 
wields it, the civil engineer, and where 
but a few years ago death mocked the 
daring pioneer and unknown graves 
dotted the plain, the life-giving water 
will be so regulated that neither 
drouth nor flood shall bring want to 
the settler; churches and schools will 
flourish, and the farmer will plant 
his crops with the certainty of bounti- 
ful harvests. From time immemor- 
able irrigation has been synonomous 
with higher civilization. It creates 
loftier standards of living, makes 
prosperous communities and content- 
ed citizens, 


THE WATER LEVELS OF THE 
GREAT LAKES. 


HE water levels off the Great Lakes 
and the chagnes which have 
taken place during the last few de- 
cades are a matter of great public in- 
terest. Lake carriers commonly be- 
lieve that the lake levels have lowered 
considerably and that the changes are 
attributable to the deepening of the 
connecting channels, and, perhaps, 
also to diversion through the Chicago 
Drainage Canal. The engineers of the 
U. S. Geological Survey have been 
investigating the in-flow to the Great 
Lakes, while the U. S. Lake Survey 
has measured the out-flow from the 
lakes. It is found that when the rain- 
fall on the lake surface is taken into 


consideration there is a material loss 
or difference between the out-flow and 
the in-flow. This loss is attributed to 
evaporation from the lake surfaces. 
In order to determine this more def- 
initely a set of instruments for 
measuring evaporation, wind velocity, 
and the temperature of the air and 
water, will be placed on Beaver Is- 
land in the northerly part of Lake 
Michigan. The instruments will be 
placed near the village of St. James 
and as they are near the center of the 
width of the lake they will be fully 
exposed to the wind and will give a 
record of the rain-fall, wind direction 
and velocity, and evaporation over the 
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lake itself, which could not be ob- 
tained from a similar station on the 
main land. 

Beaver Island, where the station is 
to be placed, was settled by the Mor- 
mons in the middle of the last century 
and one of the Mormon leaders had 
himself crowned as king and main- 
tained an absolute monarchy for a 
time, until he was deposed by the au- 
thorities of the State of Michigan; 
but, nothing daunted, he continued 
virtually his monarchy and had him- 
self elected to all the important of- 
fices in the county, including that of 
member of the State Legislature. 
About 1870, the group of islands, of 
which Beaver Island is the most im- 
portant, was divided between Charle- 
voix and Leland Counties, and the 
self-styled monarch was finally forced 
to abdicate and was later murdered 
by one of his confederates. 

The evaporation record at St. James 
is kept in connection with the Signal 
Display Station of the U. S. Weather 
Bureau, and is under the direction 
of Robt. E. Horton, district hydro- 
grapher, of Utica, New York. 

What seems to be a newly discoverd 
cause for the lowering of the levels 
of the Great Lakes, which is com- 
monly believed to have taken place 
during the last half of the century, 
is brought forward in an investiga- 
tion by Mr. Robt. E. Horton, of the 
U. S. Geological Survey. It is well 
known that Michigan was at one time 
almost completely covered with heavy 
forests. These have gradually been 
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cut away and the land cleared for 
agriculture. In early days many 
marshes existed. Many of these were 
the result of beaver dams blocking 
the passages of the streams. These 
dams have been cleared out and 
drainage channels aggregating thou- 
sands of miles in length have been 
excavated. Mr. Horton has collected 
statistics showing the extent of de- 
forestation, drainage and cultivation 
of land, and its progress from year 
to year, over the State of Michigan. 
It is found that the changes which 
have taken place have been sufficient 
according to, the estimates of dif- 
ferent authorities to decrease the aver- 
age flow in the streams from five 
to twenty per cent. per year. It is 
possible that in some sections of the 
state the cutting off of pine timber 
has actually increased instead of de- 
creasing the annual flow of the 
streams available for water power and 
other purposes. Balancing the dif- 
ferent elements it has been found that 
a decrease in the depth of rain-fall, 
which runs off in the streams,of at 
least one-inch per year, has probably 
taken place over the State of Michi- 
gan in the past fifty years. The im- 
portance of this fact will at once be 
seen when it is understood that a de- 
crease of one-inch in the run-off of 
the stream’s tributary to the lakes 
means an average lowering of the 
lake levels from Lake Erie to Lake 
Michigan and their connecting chan- 
nels of at least seven inches, or over 
half a foot. 
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THE RECLAMATION SERVICE 


New Projects in View--- Work Progress- 
ing Rapidly on those Already Started 


Development of Klamath Region. 


Crater Lake, in Klamath County, 
Oregon, is one of the wonders of the 
wonderful West. This strangely 
beautiful body of water is included in 
a National Park, and though at pres- 
ent it is not easily accessible, it will 
prove a mecca for many of the thou- 
sands of Eastern people who will visit 
the Lewis and Clark Exposition at 
Portland this summer. 

South of Crater Lake is the great 
Klamath Country, including parts of 
Klamath County, Oregon, and Siski- 
you and Modoc counties, California, 
a land o’ lakes and a territory of great 
possibilities. The United States Rec- 
lamation Service has found this sec- 
tion so promising that its engineers 
are planning a drainage and irrigation 
system to cover about 250,000 acres 
of excellent land. 

Prominent features in the topog- 
raphy of this country are three large 
navigable lakes, Upper Klamath, hav- 
ing an elevation of 4,142 feet, Lower 
Klamath, with an elevation of 4,086 
feet, and Tule of Rhett Lake with an 
elevation of 4,056 feet. From Clear 
Lake, a smaller body of water having 
an elevation of 4,533 feet, Lost River, 
a considerable stream, wanders aim- 
lessly through a chain of fertile val- 
leys until it empties its waters into 
Tule Lake. 

It is a unique feature of the Kla- 
math Reclamation project that of the 
250,000 acres to be irrigated, at least 
half is now constantly under water of 
a depth varying from one to fifteen 
feet. In all irrigation works. under- 
taken by the Reclamation Service, 
drainage accompanies irrigation as a 
vitally necessary adjunct, but for half 
the lands in this project drainage 
must, for two or three years, precede 
irrigation. It is proposed to drain off 


all the waters of Lower Klamath Lake 
and to uncover half the lands in Tule 
Lake, the Federal Congress and the 
Legislatures of Oregon and Califor- 
nia having given the necessary permis- 
sion to the Reclamation Service. The 
two states have ceded to the National 
Government all lands in the lake beds, 
and these lands, with the exception of 
the acreage now held in private own- 
ership, will be subject to homestead 
entry when thoroughly drained and 
ready for cultivation. 

A greater part of the area, 190,000 
acres, under the Klamath project, will 
be irrigated with water drawn from 
Upper Klamath Lake, a natural and 
inexhaustible reservoir. No storage 
dam is required here, the lake having 
a sufficiently higher elevation than the 
lands to be watered. About 60,000 
acres will be watered from Clear Lake, 
in California, or from Horsefly res- 
ervoir situated in Oregon. 

Of the now dry lands under the 
project only a few thousand acres 
are public lands. The greater part 
of the lands in private ownership is 
held in large tracts, and, under the 
provisions of the Reclamation Act, 
those lands must be sold in small lots, 
as one person can purchase water for 
no more than 160 acres. The Kla- 
math Water Users’ Association, a 
corporation of land owners with a 
capital stock of $3,000,000, has organ- 
ized to cooperate with and assist the 
Reclamation Service. The office of 
the association is at Klamath Falls, 
Oregon, the county seat of Klamath 
County. 

The Klamath Country is now with- 
out immediate railroad connection, but 
two companies have given assurance 
that they will begin immediate con- 
struction of railroads to connect Kla- 
math Falls with the Southern Pacific 
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line running between San Francisco 
and Portland. 

The land owners have found it neces- 
sary, owing to the lack of transporta- 
tion facilities, to confine themselves to 
the cattle industry and the cultivation 
of hay. Alfalfa yields from four to 
five tons per acre. The lands produce 
heavy crops of grain, apples, peas, 
plums, cherries, and peaches, and -the 
smaller fruits are successfully grown. 
Sugar beets raised as an experiment, 
show a high percentage of sugar. 
Most of the vegetables, and especially 
onions and potatoes, yield bountifully. 
The streams and lakes abound with 
trout, while ducks of every kind and 
geese tempt the huntsman. 

Progress on Belle Fourche Project. 

Construction work on the Belle 
Fourche project has commenced in 
earnest, two camps having been estab- 
lished, one at the head of the inlet 
canal for work on that canal, and one 
at Owl Creek reservoir site for work 
on the dam and the first section of the 
outlet canal. 

Bids have been requested for the 
construction of a double circuit tele- 
phone line connecting each of these 
headquarter camps with the town of 
Belle Fourche. It is proposed to drill 
an artesian well at each camp, as the 
surface water is unfit for domestic 
use during the greater part of the vear. 
The buildings are so located and con- 
structed that they can be utilized by 
the gate-keepers after the project is 
completed. 

The successful bidder for the con- 
struction of the inlet canal has_be- 
gun work and 1,000 barrels of cement 
have been received and tested. Final 
location of six and one-half miles of 
canal has been completed, and con- 
siderable surveying and other pre- 
liminary work accomplished. 

The party situated at the dam site 
has made a general reconnaissance of 
the area around the dam and about 
109 holes have been bored to obtain 
information as to the location of ma- 
terial and amount of same. One 


gravel bed containing 15,000 cubic 
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yards of gravel was located for use 
in construction work. 

Stream gaging for the season was 
begun on April Ist, twelve stations 
visited and checked, gages repaired 
and one cable station established. New 
stations were established—one on Hot 
Creek and one on Beaver Creek. 

Making a New Town in Idaho. 

Resolutions have been passed by the 
State Land Board, of Idaho, pledging 
the cooperation of the state in the mat- 
ter of laying out and disposing of lots 
in the new town of Heyburn, on the 
tract included in the Minidoka irriga- 
tion project. 

At the suggestion of Governor 
Gooding the subdivisions were ex- 
tended half a mile farther west than 
in the original design. The railroad 
siding of the Oregon Short Line Rail- 
way has been constructed and the de- 
pot site located. 

The town was named in honor of 
Senator Heyburn on account of his 
deep interest in the Idaho projects in 
general and the establishment of this 
municipality in particular. 

It is probable that the Secretary of 
the Interior will place certain lots in 
both the government reserve and the 
state subdivision on the market in the 
near future for this purpose. Prac- 
tically all of the land on the north 
side is now taken and the peeople 
are living on their claims. Trains 
are running as far as the river and a 
large construction crew is located at 
the town site. Several business men 
are desirous of locating at this point 
and many private individuals have 
signified their wish to buy lots for resi- 
dence purposes. 

A committee appointed by a mass 
meeting of citizens for the purpose 
has drawn up resolutions asking for 
the immediate opening of the town- 
sites. It is recited that the settlers 
will be subject to great hardship, re- 
sulting from their inability to obtain 
supplies if the town is not opened 
soon, and that business men who de- 
sire to locate will go to other points. 
The work which the settlers might 
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obtain incident to building up the town 
would also be of great assistance in 
helping them until such time as water 
can be furnished. 

It is probable that as soon as the 
necessary preliminaries, such.as ap- 
praising the land, can be completed, 
the Department will proceed with the 
disposition of such areas as it is deem- 
ed advisable to throw open at the pres- 
ent time. 

State Irrigrtion Under National 

Supervision. 

In certain sections of the west steps 
are being taken toward inaugurating 
the plan suggested at the irrigation 
congress at El Paso, Texas, by the 
following declaration: 

“We would not have the west de- 
pend alone upon national aid for the 
development of its resources, and urge 
the several Western States and Terri- 
tories to adopt legislation providing 
for the formation of irrigation dis- 
tricts, which shall be able to raise 
funds by the sale of bonds, said dis- 
tricts to be organized only upon ap- 
proval by the Secretary of the In- 
terior, who shall employ the engineers 
of the Reclamation Service in the con- 
struction of district irrigation works. 
By this means the reclamation fund 
will be supplemented to the extent of 
millions of dollars by every state and 
territory, while the benefits of national 
administration will be vastly extended. 
We commend this subject to the ear- 
nest attention of the Legislatures of 
our Western States and Territories.” 

If legislation by the several arid 
states and by Congress is enacted to 
authorize and regulate such opera- 
tions, there is no doubt that great 
benefits would accrue to the arid re- 
gion. This legislation would be in 
line with the real intent of the Recla- 
mation Law, which was enacted for 
the purpose of accomplishing by Fed- 
eral aid what private capital or the 
states themselves could not effectual- 
ly do. 

The limited fund now available for 
reclamation purposes as compared 
with the enormous irrigation possi- 


bilities awaiting development under it, 
makes it highly improbable that many 
otherwise feasible projects will be 
undertaken for several years. 

The suggestion is made that the 
Secretary of the Interior, through the 
engineers of the Reclamation Service, 
should make the necessary examina- 
tions and plans for projects to be con- 
structed by the irrigation districts; 
that contracts for the work should be 
let through the Secretary of the In- 
terior, and that the funds be sup- 
plied by the sale of irrigation district 
bonds, the same to be expended by the 
Secretary of the Interior. 

It is believed that legislation of this 
kind could be drawn so as to pro- 
perly conserve the interests of the gov- 
ernment and protect the Reclamation 
fund, and that it would be of great 
benefit in the development of the arid 
region, 

Petition from Smith River Valley, 
Montana. 

A petition has been received by the 
Director-of the U. S. Geological Sur- 
vey from residents of Smith River 
Valley, Meagher County, Montana, 
asking that a reservoir be constructed 
by the Reclamation Service on the 
North Fork of Smith River for the 
purpose of irrigating lands in that 
valley. 

The petitioners set forth the excel- 
lent character of the land and its pos- 
sibilities under careful cultivation 
when supplied with an adequate wa- 
ter supply, and the advantage which 
will accrue to the residents in the val- 
ley if the reservoir is constructed. 

An investigation of the conditions 
will be made at the earliest opportun- 
ity found for doing so without retard- 
ing the work for which plans have 
been made and which has reached a 
somewhat advanced stage. 


Forming a Water Users’ Association 
in North Dakota. 
Preliminary work toward the for- 
mation of a water users association 
under the Bismark project, North 
Dakota, is under way, and the meeting 
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of citizens and land owners held May 
15, at Bismark, was well attended. 
There is a great increase of senti- 
ment in favor of the project among 
the land owners. Many tracts of land 
within the area proposed to be irri- 
gated are owned by non-residents or 
by companies, but these interests are 
gradually coming in and many busi- 
ness men are purchasing lands, there- 
by becoming eligible to membership 
in the association. It is believed now 
that the association will be incorporat- 
ed in a short time and the required 


years, and by pumping in dry 
years. The timbered areas on the 
lower bottom along the river bank 
will also be examined to determine 
how much of this area should be left 
out of the project on account of the 
value of the timber or for the sake of 
protecting the bank from being washed 
away. 

If, however, the land owners under 
the Bismarck project do not take the 
required steps to cooperate with the 
government the work will be allowed 
to drop for the present and the feasi- 











Bench Lands, Okanogan River, Washington. 




















Brown Lake Reservoir Site, Washington. 


percentage of land owners will have 
been signed up. 

The preliminary work on the Fort 
Lincoln project will be completed 
soon, and preliminary plans and esti- 
mates prepared. A field party has been 
directed to make surveys of the pro- 
posed reservoir site on Apple Creek 
in order that this feature of the Bis- 
mark project may be better defined. 
It is possible that two or three thou- 
sand acres may be added to the origi- 
nal area by this means, most of which 
could be supplied by gravity in wet 


bility of the Fort Lincoln project will 
be considered. 


Planning a Washington Project. 


Observations of .water supply and 
related investigations on the Okano- 
gan project, Washington, are being 
pushed by the district engineers, to 
the end that detailed estimates of cost 
may be presented to the land owners. 

The irrigable lands consist of 15,- 
000 acres of varying quality, lying in 
a series of benches between the Oka- 
nogan River and the hills surround- 
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ing the Okanogan valley between the 
towns of Alma and Riverside. The 
water supply is believed to be insuf- 
ficient for the proper irrigation of 
more than 10,000 acres, 1,500 acres of 
which are already irrigated. 

The limited area of the tract and its 
location in the heart of an extensive 
range country, which would be de- 
pendent upon it for its winter feed, 
would insure a profitable and _ per- 
manent market for forage. The 
lands are also well adapted to the pro- 
duction of deciduous fruits and nuts, 
and when cultivated in these products 
would yield large returns. Lands 
near Wenatchee, of similar character, 
with adequate water supply, are worth 
from $150 to $200 per acre. 

The climate is mild, but some years 
the exceptional depth of snow pre- 
vents the feeding of stock on the 
range. The growing season lasts 
about six months and light crops of 
hay or potatoes can be raised without 
irrigation. The present value of non- 
irrigated land is about $5 per acre, 
when irrigated, from $40 to $100. 
Three crops of alfalfa producing from 
four to six tons per acre are harvested 
and temperate fruits, small fruits, 
vegetables and wheat are raised. The 
fuel supply is practically unlimited on 
account of the heavy growth of tim- 
ber in the hills and mountains. 

Lumber for building purposes can 
be obtained at reasonable prices—$8 
to $15 per thousand, board measure, 
at the mills, which are located at vari- 
ous points for convenient hauling. 
Good markets are found in Seattle, 
Tacoma, Spokane and Alaska. 

On account of the possibilities for 
high development it is believed that 
the farm units will be small. 

In case the investigations now in 
progress do not develop a material in- 
crease in the present estimates of cost 
the construction of the project will 
rest largely with the land owners 
and their readiness to comply with 
the required terms. 

Studying Quality of California 

Waters. 

The California Legislature, during 

its last session appropriated a sum of 





money to be used in cooperation with 
the U. S. Geological Survey for the 
purpose of determining the economic 
qualities of the waters of the state, 
and a contract has just been executed 
by which the work shall be carried on. 
It provides, in brief, for the determina- 
tion of the quality of the natural wa- 
ters in the state of California and 
their adaptability for use for domestic 
and industrial purposes, the seasonal 
variation in composition, and the dam- 
age which they have sustained by rea- 
son of pollution, It is also provided that 
this investigation shall be under the 
joint direction of the Director of the 
U. S. Geological Survey and the Sec- 
retary of the State Board of Exami- 
ners. 

The practical results of this work 
will be to provide the residents of the 
state of California with information 
concerning the adaptability of the var- 
ious water supplies of the state for 
use in industrial and domestic pur- 
poses. It is a well recognized fact 
that the quality of water in any re- 
gion determines in a large measure 
the industrial development of that re- 
gion, and it has frequently been ob- 
served that an industry will locate at 
points where there is available water 
of a quality specially favorable to that 
particular industry. The water in a 
certain area, for example, may be of 
a quality favorable for use in a dis- 
tillery when it could in no wise be 
utilized in a soap factory. Therefore 
it is necessary to secure the facts in 
relation to the quality of water sup- 
plies of a state in order that the high- 
est industrial development may be se- 
cured. 

In addition to the industrial features 
there are present in California pecul- 
iar conditions with reference to 
sources of water for domestic pur- 
poses. It has been noted in some 
cases that certain supplies during ordi- 
nary seasons are too hard or contain 
too much salt to be used with satis- 
faction for household purposes. Wa- 
ter from these same sources during 
times of flood is, however, of good 
quality. This suggests the possibility 
of conserving flood waters for domes- 
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tic use in places where it has hereto- 
fore been believed impossible to se- 
cure good supplies. This belief arose 
from lack of knowledge of the actual 
conditions. Therefore the proposed 
study of the seasonal variations of the 
quality of water in the principal 
streams will be of immense advantage 
to the many municipalities in the State 
of California in which it has up to this 
time been impossible to secure water 
supplies of satisfactory quality. 

The investigation under the codper- 
ative agreement will commence on or 
about July 1, and the greater part of 
the work will be performed in the 
laboratory of the U. S. Geological 
Survey at Berkeley, California. 


The Sacramento Valley. 


A committee appointed for the pur- 
pose by the Board of Supervisors, Red 
Bluff, California, has forwarded reso- 
lutions relating to the reclamation of 
lands in Sacramento Valley to Con- 
sulting Engineer J. B. Lippincott, of 
the Reclamation Service, at Los Ange- 
les, California. 

The committee believes that the con- 
struction and completion of proper 
dams and reservoirs upon the Sacra- 
mento River at points above Red Bluff, 
and upon other streams, tributary 
thereto, would improve the navigabil- 
itv of the river, and in connection 
with ditches to be built for irrigation 
purposes, would result in making far 
more productive a large portion of 
the lands in that part of the state, 
and be of great permanent benefit to 
all lands in Sacramento Valley, and 
petitions the government to enter upon 
the construction of such works as 
soon as practicable. The following 
resolution was unanimously adopted: 

“Resolved; That it is the sense of 
this meeting that the Sacramento Val- 
ley Development Association make a 
strong effort to interest the entire Sac- 
ramento Valley in the irrigation of the 
semi-arid section thereof, also in the 
reclamation of the flooded districts 
thereof; that meetings be called and 
arranged for throughout the entire 
district interested, and such meetings 
reported back to the Development As- 


sociation, to the end that concerted 
action may be taken for the earnest 
presentation of the matter to the U. 
S. Government at an early day.” 

Since 1895 the Hydrographic 
Branch of the Geological Survey has 
kept daily records of the flow of the 
Sacramento River, and the data ob- 
tained by observations of the available 
water supply, extending through a 
term of years, is of great value to any 
scheme of reclamation. Detailed 
studies are being made of the various 
streams of Sacramento Valley, reser- 
voir sites are being surveyed and gag- 
ing stations established. 

About four years ago the Reclama- 
tion Service, through the Water and 
Forest Association, expressed itself 
as anxious to take up a comprehensive 
study of the entire situation. The 
state cooperated in this movement, and 
detailed surveys of the entire floor of 
the Sacramento Valley have been 
made, as well as careful studies of the 
forestry conditions in its drainage 
basin, it being well understood that 
these conditions vitally affect the char- 
acter of the low water and flood dis- 
charge in the streams. Extended 
studies of the engineering features of 
the proposition have also been made. 

Sacramento Valley offers one of the 
most extensive and intricate problems 
in development in arid America, and 
the progress of the investigations is 
being carefully watched by the Board 
of Consulting Engineers. It is prob- 
able that special acts of Congress will 
be required for an adequate handling 
of the situation, both in relation to 
navigation and overflow, and possibly 
of state cooperation. 

Owing to the magnitude of the 
problem and the numerous and heavy 
demands upon the resources of the 
Reclamation Service, it will be impos- 
sible to work out this scheme in a 
hurried manner. It is believed that 
if the organization of the committee 
is continued and the people prepared 
to cooperate with the government 
when the time for action arrives, one 
by one the various units of the enter- 
prise will be worked out, till this 
greatest problem of the arid country 
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shall have been solved in a harmonious 
manner and according to a precon- 
ceived plan, 

Personal Notes. 


Mr. W. S. Coulter, of Boston, was 
recently appointed assistant engineer 
in the Reclamation Service, and has 
gone to Fort Laramie, Wyoming, 
where he will report to Mr. John E. 
Field, engineer in charge of the North 
Platte project. 

Walter C. Wilson was recently ap- 
pointed an engineering aid, and has 
gone to Minidoka, Idaho, to report to 
F. C. Horn, constructing engineer. 
Mr. Wilson, who is a native of In- 
diana and attended Earlham College, 
at Richmond, that State, is a graduate 
student of Sheffield Scientific School, 
Yale University. He has been en- 
gaged in surveying for the Pennsyl- 
vania Railroad Company, and as 
draftsman for the Louisina Purchase 
Exposition. 

H. M. Morse, engineering aid in 
Reclamation Service, has been trans- 
ferred to Montana, where he will be 
engaged upon hydrographic work on 
the Milk River project under the su- 
pervision of Mr. C. C. Babb. Mr. 
Morse graduated from Dartmouth 
College with the degree of B. S., and 
from the Thayer School of Civil En- 
gineering, C. E. He has served in 
the capacity of assistant engineer on 
the water works at Needham, Fal- 
mouth, and Lexington, Mass. 

In the plans of the United States 
Geological Survey for the coming 
year, Mr. N. H. Darton, Chief of the 
Bureau of Western Hydrology, is ar- 
ranging to make a thorough investiga- 
tion of the artesian water supply in 
the region around Great Falls. 





In connection with the work of the 
Milk River project the following as- 
signments have been made to Mr. Cy- 
rus C. Babb, engineer in charge; L. E. 
Grandke, engineer ; A. H. Perkins, en- 
gineer ; C. T. Prall, assistant engineer ; 
L. R. Stockman, assistant engineer ; 
Arthur T. Nelson, civil engineer; Jo- 
seph B. S. McIntosh, assistant engi- 
neer; M. A. Woodell, stenographic 
field assistant; E. J. Fisher, engineer- 
ing aid; J. S. Bingham, engineering 
aid; J. H. Sloan, engineering aid; H. 
M. Morse, engineering aid; A. M. 
Grain, engineering aid. 

Mr. George A. Hammond, superin- 
tendent of diamond drilling, U. S. 
Reclamation Service, has been directed 
to make plans for boring for founda- 
tion at Gore Canyon, in Colorado, at 
what is known as the Kremmling res- 
ervoir site. 

Ben F. Dupuy, has been appointed 
engineering aid and ordered to report 
to Supervising Engineer L. H. Taylor, 
Hazen, Nevada, for work in connec- 
tion with the Truckee-Carson project. 
Mr. Dupuy is a graduate of the Ohio 
State University with the degree of 
C. E., and has had considerable expe- 
rience, especially in connection with 
railroads. 

The Secretary of the Interior has 
executed the contract and approved 
the bond of T. P’Keefe & Company, 
of Oklahoma City, Oklahoma, for the 
erection of an eight-room school house 
in the city of Hobart, Oklahoma. 

The Stevens-Sweetman Mercantile 
Company, Mondak, Montana, has 
been awarded the contract for furnish- 
ing the material for building required 
under the Fort Buford project, their 
bid, $2,126.89, being the lowest. 
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THE NEW MONTANA 


Tremendous Agricultural Development Possible 
By Means of Government Reclamation Work 


ONTANA’S contributions to the 
wealth of the nation have come 
mainly from the hearts of her moun- 
tains or the sands of her countless 
streams. While these storehouses of 
riches show little sign of exhaustion, 
a greater resource, and one which will 
in future yield even larger values, is 
just beginning to be developed. This 
resource is a soil so deep, black, and 
fertile that industrious husbandry can 
never exhaust its productivity. Sena- 
tor Paris Gibson, an authority on ag- 
riculture, who for thirty years has 
studied the resources of his State, 
says: “Montana has potentialities in 
agriculture awaiting the scientific 
farmer which are destined, when de- 
veloped, to place the State in the fore- 
front as a producer of farm products.” 
With its vast area, its varied topo- 
graphy, its countless streams which 
head in regions of everlasting snow, 
or spring full grown from the largest 
glaciers in the world, its sheltered val- 
leys and broad level mesas, Montana 
offers the most alluring field to which 
the engineers of the Reclamation Ser- 
vice have given their attention. 

Deep in the hearts of its mountains 
the miner’s pick is breaking down the 
precious metals which contribute mil- 
lions annually to the world’s wealth. 
In the solitudes of its vast forests the 
woodman’s axe is hewing down the 
giant timbers, and now the silence of 
centuries is being broken in the des- 
ert and desolate valleys are soon to 
become the centers of populous and 
prosperous communities. 

The man with the plow follows the 
ditch engineer, and ere the mind can 
grasp the thought the desert begins 
to fade and green fields and blos- 
soming orchards spring into view. 

Irrigation has its limits, but they 
are not yet apparent in Montana. 
While in most of the arid inter-moun- 


tain States the limits of irrigation 
mark the limits of agricultural devel- 
opment, in Montana this is not true, 
for agriculture in many sections of 
that State does not depend upon irri- 
gation. In fact, the largest yields of 
wheat, oats, and rye are produced on 
unirrigated land. Senator Gibson’s 
ranch affords a most striking illustra- 
tion of what can be done in parts of 
Montana without irrigation. This 
ranch is situated only a few miles 
from Great Falls, and is in a section 
which the Land Office was very loath 
to regard as anything but desert and 
worthless, yet the Senator secures 40 
bushels of wheat per acre, 5 tons of 
alfalfa, and 60 bushels of heavy oats, 
and he has no ditches or artificial wa- 
ter supply. Yields of 60 bushels of 
wheat and 105 bushels of oats per acre 
are reported from adjoining ranches. 

Montana’s claims to recognition as 
one of the future great farming States 
are easily shown when comparisons 
are made between its average yields 
of various products and those of well 
known agricultural States. The De- 
partment of Agriculture furnishes the 
following table: 








Bar- Pota- 
State. Wheat. Rye. ley. Oats. Hay. toes. Flax. 
Bu. Bu. u. Bu. Tons. Bu. Bu. 


Montana.... 28 24 40 46 2.08 176 14 
) ee 12 16 23 24 1.78 56 10 
Missouri.... 8 12 18 22 1.57 66 6 
Kaneis...... 14 16 31 26 1.58 58 6 
The Dakotas. 13 18 26 33 1.31 86 9 
Minnesota... 12 38 «#626 0~=|632 1.84 64 9 
New York... 17 1§ 26 34 1.26 89 oe 
Michigan.... 15 15 25 30 1.37 78 

Nebraska.... 15 14 26 29 1.68 64 10 
Wisconsin... 15 16 27 32 1.89 58 12 
Pennsylvania 15 15 21 28 1.27. QI 

United States 12.3 15 26 28 1.54 84 8 





In average yields of wheat, rye, bar- 
ley and flax, Montana leads every 
State in the Union; in oats and pota- 
toes, only one State is ahead of it, 
and in hay the yields are heavier than 
those of any Eastern State. The aver- 
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age wheat and potato vields are 28 and 
176 bushels per acre, respectively, or 
more than double the average for the 
United States. As a matter of fact, 
many Montana farms run 40 and 50 
bushels of wheat and 350 and 400 
bushels of potatoes to the acre. 

When Senator Gibson first moved 
into Montana agriculture was unheard 
of, nor was it ever thought there could 
be such a thing in that country. Last 
year Cascade county in which he re- 
sides, took the prize at the State Ag- 
ricultural Fair with an exhibit which 
might have won the prize if it had 
been in competition with the entire 
United States. The State Fair at 
Helena last year contained one of the 
most wonderful and varied exhibits 
of grains, forage crops, vegetables, 
and fruits which has been witnessed 
in any State. 

The agricultural resources of Mon- 
tana have hardly been prospected, and 
the magnificent showing made at the 
county and State expositions is but 
an earnest of what is to follow. The 
vast bench lands of the State aggre- 
gate millions of acres, with soil of 
inky blackness, the grist of the moun- 
tains, capable of producing great 
crops. Irrigation carried on by pri- 
vate enterprise has brought under a 
high state of cultivation more than a 
million acres. The 10,000 farmers in 
the State who are artificially watering 
their crops have invested nearly $6,- 
090,00 in ditches traversing nearly 
9,000 miles of desert. 

The National Government, working 
under the provisions of the Reclama- 
tion Act of June 17, 1902, has already 
projected a plan of reclamation in the 
State which, in the near future, prom- 
ises to bring under intensive cultiva- 
tion an area of desert almost equal 
to the present irrigated acreage. 

MONTANA'S WATER SUPPLY. 

The great rivers of the Northwest 
which make up the flow of the Mis- 
souri and the Columbia come out of 
the Rocky Mountains in this State, and 
furnish a water supply sufficient for 
an empire. The Government engi- 
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neers are working on big irrigation 
schemes on the Milk River, Yellow- 
stone, the Sun, Marias, Madison, and 
other streams, the completion of which 
will add tens of millions of dollars 
annually to the value of farm products 
of the State. Four of these projects 
are already decided upon, and will cost 
between five and six million dollars. 


SUN RIVER PROJECT. 


One of the most promising of these 
which Senator Gibson has been work- 
ing to further, is on the Sun River, 
an important tributary of the Mis- 
souri, which empties into that river at 
Great Falls. Flowing out of steep 
canyons cut deeply into the main chain 
of the Rockies, where grey granite and 
white limestone pierce the clouds, and 
eastward from the continental divide, 
the Sun River rushes downward, a 
crystal icy torrent, leaping over pre- 
cipitous heights and surging through 
narrow and impassable gorges, to join 
the Missouri. 

Uncle Sam's engineers propose to 
bridle and harness this wild stream 
and make it do plebian duty on the 
agricultural plains and valleys which it 
crosses. Three hundred thousand 
acres with fertile desert loam await 
only the touch of the waters of 
this stream to spring into green, 
instinct with life and productiveness. 
At one point in its course, where this 
river cuts deep through the heart of 
the mountains, it dashes through a 
narrow gorge, a mere slit with walls 
a thousand feet high and but four feet 
apart at the bottom. Here it is pro- 
posed to erect a diversion dam which 
will be 125 feet high, 4 feet wide at 
the base, and only 15 feet wide on 
top. The water held in check by this 
dam will be diverted through a tun- 
nel 500 feet or more in length, piercing 
the hard limestone and connecting 
with a distributory system which will 
carry it out upon a compact of land 
miles and miles in extent. 


A COW PUNCHER ENGINEER. 
The genius of this scheme is Samuel 
B. Robbins, a swarthy giant, engineer 
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of the U. S. Reclamation Service, six 
feet two in his stockings, a graduate 
of Yale, but for 18 years interested in 
Montana. He is well equipped by 
long experience in actual construc- 
tion in this country to direct the 
work necessary to subdue the forces 
of nature found in the Sun River pro- 
ject. With a wiry cayuse pony un- 
der him, trained by experience to the 
usages of the plains, Sam Robbins is 
independent of railways. For the 
past decade the Sun River irrigation 
project has been his hobby, his day 
dream, but not until the Government 
came into the field was there a possi- 
bility of carrying it to completion. 
POSSIBILITIES OF SUN RIVER VALLEY. 
Basing the capacity of the Sun Riv- 


A SUGGESTION 


er lands upon the average census farm 
returns for Montana, the Sun River 
Valley, when reclaimed, should yield 
of rough crops nearly 10,000,000 bush- 
els of wheat, or 600,000 tons of alfalfa, 
worth this year in Great Falls $15 a 
ton. 

The production of vegetables, sugar 
beets, or fruit, will be immense. Once 
brought under a perfect system of irri- 
gation as the one the Government 
proposes, this valley will support a 
prosperous farm population of 15,000 
and make a splendid city of Great 
Falls, whose marvelous manufacturing 
possibilities in the shape of 340,000 
latent horse power racing down the 
falls of the Missouri are already at- 
tracting attention. 


REGARDING THE 


NATIONAL FOREST RESERVES 


Editor of Forestry AND IRRIGATION: 
Dear Sir: 


HE recent transfer of the admin- 
istration of the national forest 
reserves from the General Land Office 
to the Bureau of Forestry opens such 
broad and varied opportunities for 
forest work, that we are inclined al- 
ready to look into the future and 
picture to ourselves some of the im- 
portant changes that are destined to 
take place within those areas. We 
may naturally expect to see the princi- 
ples of silviculture and general pro- 
tective and economic forestry applied 
more extensively and effectively than 
heretofore, while the history of the 
3ureau gives assurance that local in- 
terests and practical ideas will receive 
every consideration in the manage- 
ment of the reserves. In_ thinking 
over the future development thus 
promised by the service of the Bureau, 
I have been impressed especially with 
the intricacy of the silvicultural con- 
ditions. It has occurred to me in this 


connection that certain areas within 
the reserves might be utilized in a 
special way to simplify silvicultural 
problems. Believing that the sugges- 
tion which I have to make may pos- 
sibly be of interest to readers of this 
magazine, I will, with your permis- 
sion, outline it in the followimg para- 
graph: 

Whoever has studied the artificial 
forests of Germany, France, and other 
European countries in which systems 
of forestry have become firmly estab- 
lished, must have noticed the restric- 
tions there placed upon the free play 
of nature’s forces and the consequent 
loss in suggestiveness to the student 
of forest life. Where trees are com- 
manded to live in mixture or separted 
according to species, to grow densely 
or openly, to disappear at a certain age; 
where, also, undergrowth and surface- 
growth are encouraged or excluded, 
as the case may be, and even the nature 
of the soil is gradually brought into 
subjection, the language of the for- 
est becomes less and less varied in its 
expression. But where nature is al- 
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lowed perfect freedom an_ endless 
variety of idioms, so to speak, is 
found, and, by the same analogy, 
changing moods and tenses give ex- 
pression to the character of the for- 
est and reveal its capabilities. 

It is true that the artificial forest 
sometimes teaches us silvical truths 
that are hidden or unobservable in the 
natural forest. It is also true that in 
our own forests, where the accidents 
of civilization have often interfered 
rudely and suddenly with a natural 
development, new and valuable infor- 
mation is sometimes presented in the 
most emphatic and striking manner. 
But such lessons have a_ restricted 
meaning when compared with the sub- 
tle teachings of the purely virgin for- 
est, because they are based on sudden 
and drastic changes, which interfere 
with the operation of other forces and 
which it is often undesirable or impos- 
sible to repeat in practice. On the 
other hand, the life history of the vir- 
gin forest is more logical and con- 
nected and, although in many things 
inscrutable and difficult of interpre- 
tation, it yields the richest suggestions 
to careful investigation. 

Such considerations have made it 
appear to'me that it might be of much 
practical value in the development of 
future systems of forest management, 
if selected areas of purely virgin for- 
est could be maintained in that con- 
dition for purposes of study and com- 
parison. These would, in addition, 
be of general scientific and historic 
interest and would be most welcome 
to students of nature, as well as to 
lovers of landscape and to all those 
who appreciate the quiet, wild places 
of the earth. 

It may possibly be objected that we 
already possess extensive reserves of 
this kind in our national parks; but 
the purpose of these is entirely differ- 
ent. Most of the national parks were 


established to preserve some natural 
wonder of geologic or botanic inter- 
est, or to commemorate some import- 
ant event in our national history. They 
do not illustrate with any completness 
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the striking relations between forest 
growth and geologic formation, alti- 
tude, latitude, rainfall, and other geo- 
graphic and climatic factors. Or it 
may be thought that the selection of 
truly representative areas for different 
regions would be difficult, if not im- 
possible, on account of the rare occur- 
rence of purely virgin tracts, entirely 
unchanged by fire, grazing, or other 
human interferences. To this it may 
be answered that absolutely primitive 
conditions would hardly be necessary ; 
it would be sufficient for practical pur- 
poses if the reserved areas clearly rep- 
resented distinct types of forest and 
a reasonably close approximation to 
virgin conditions. By carefully pro- 
tecting such areas they might soon be 
led back to a perfectly natural state. 

It is not my purpose to enter into 
details here regarding the necessary 
number or the proper sizes of these 
local or regional forest type reserva- 
tions, but it is evident that they should 
be so chosen and delimited as to con- 
stitute in each case an individual and 
unified whole; as, for example, a dis- 
tinct section of some valley, a minor 
watershed, or a small basin. They 
should also be so situated as to lend 
themselves to some practical, efficient 
system of protection. 

If there is practical value in the 
foregoing suggestion it would seem 
desirable to make an early segrega- 
tion of such tracts; not because there 
is an immediate necessity for them, 
but because propositions of this na- 
ture, if they do not receive early at- 
tention, are less likely to be considered 
in the urgency of later work. 

Let me call attention to the zsthetic 
value that would belong to such reser- 
vations and the interest that they 
would have for future generations 
as examples of the genuine, unaltered 
expressions of nature. In them might 
be preserved the expressive forms 
of many kinds of trees, the manifold 
beauties of foliage and branches, the 
characteristic groupings in the natural 
forest, and its peculiar lights and 
shadows. Large old trees, striking 
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rock forms, and geologic features of 
unusual interest might in them find 
a proper setting. Here also might be 
found the subtle influence that nature 
has on our moral and physical well- 
being, the quality of wild places that 
appeals to many of us in such a 
strange, intimate way. 

I should not like to convey the im- 
pression of believing all merely natural 
scenes and objects to be on that ac- 
count necessarily beautiful, although 
nature contains so much beauty, not 
only in detail but even in combination. 
Neither does it seem to me that the 
operations of forestry generally re- 
sult in producing esthetic effects in 
the forest. Incidentally, although al- 
most always unintentionally, certain 
new forms of beauty may be thus 
produced. On the whole the forests 
become stereotyped. Often it is the 
mere technical excellence of the arti- 
ficial forest that makes it appear at- 
tractive in the eyes of the professional 
forester. 

Our national forest reserves are 
still to a large extent in a wild, nat- 
ural state, and it will be many years, 
in fact, before they shall have become 
impressed with the stamp of artifici- 
ality. Fire-scarred and over-grazed 
as many of them are, careful treat- 
ment can but improve the appearance 
which large areas in the reserves pre- 
sent to-day. And yet there are cor- 


ners and ridges and valleys in these 
reserves that would retain a higher 
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scenic value by being left untouched, 
if such a sacrifice were possible. 
Would it not be possible to combine 
in each of the proposed special reser- 
vations the silvicultural aims and the 
esthetic ones? 

Many people are deeply interested 
in the national forest reserves for other 
reasons than the material benefits 
which they will bring. There is, in 
fact, a very wide popular interest in 
nature for its own sake. This is 
shown not only by the decided increase 
of literature that deals with nature- 
study in its various forms, but by the 
tendency to live out of doors and to 
travel, by the increase of suburban 
and country homes, the formation of 
outdoor art associations and the rapid 
extension and development of public 
parks. Considering these things, and 
realizing also that by far the larger 
part of the forested areas of the United 
States are held by individuals and cor- 
porations, and that private owners 
cannot be expected to relinquish any 
part of their holdings for special pur- 
poses from which they can derive no 
tangible benefit, the question arises: 
cannot the government reserve cer- 
tain selected areas, insigficant in their 
combined extent, for the purposes that 
have been indicated and as an uplift- 
ing influence for those that may come 
after us? 


Very sincerely yours, 
G. FREDERICK SCHWARZ. 














WATER PROBLEMS OF SANTA 
BARBARA 


REPORT called “Water Prob- 
lems of Santa Barbara, Cali- 
fornia,’ by Mr. J. B.  Lippin- 
cott, which the United States Geolog- 
ical Survey has recently published, 
will be interesting to the many people 
who have found that the city and sub- 
urbs of Santa Barbara constitute one 
of the most attractive and most pro- 
ductive districts of that favored State. 
The locality is disappointing only in 
not possessing an adequate water sup- 
ply. 

In response to a request from the 
city and county of Santa Barbara, the 
United States Geological Survey has 
recently made topographic surveys 
that cover the entire district, and has 
investigated the water problems of 
the area. Maps of the Goleta, Santa 
Barbara, Santa Ynez, and Mount 
Pinos quadrangles have been pub- 
lished. The Santa Maria quadrangle 
has also been surveyed, and a map of 
it is now in the engravers’ hands. In 
the hydrographic investigations the 
citv of Santa Barbara has cooperated, 
paying one-half of the expense con- 
nected with the maintenance of gag- 
ing stations on Santa Ynez River and 
Mono Creek. On these streams daily 
observations have been made for silt, 
volume of flow, and mineral impurities 
of the water. 

The district under investigation 
extends from Ventura River, in Ven- 
tura County, along the coast as far as 
Goleta, in Santa Barbara county, and 
more particularly into the high, moun- 
tainous districts of Ventura and Santa 
Barbara counties lying on the north 
side of the Santa Ynez Range and 
including the drainage basin of Santa 
Ynez River and its tributaries. The 
coastal plain fronting the ocean con- 
sists of a series of old marine beaches 
and undulating foothills facing Santa 
Barbara Channel. The Santa Ynez 


Mountains run parallel to the coast, 
rising to elevations ranging from 3,000 
to 4,000 feet and presenting a bold and 
attractive background to the foothill 
districts. A second range of moun- 
tains, consisting of the crest of the 
Coast Range and culminating in 
Mount Pinos, the elevation of which 
is 8,826 feet, lies farther north and 
trends parallel to the Santa Ynez 
Mountains, extending westward, par- 
allel to the coast. It has a total length 
of about 70 miles, with flat grades, 
and offers frequent opportunities for 
impounding water in storage reser- 
voirs. 

Mr. Lippincott reviews the reports 
made by various distinguished engi- 
neers who have investigated the 
hydrography of the Santa Barbara 
and finds that all of them agree 
on the following vital points: 
(1) That the present supply of water 
for the city of Santa Barbara is inad- 
equate and that unless it is increased 
the material development of the town 
will be seriously impeded; (2) That 
there is no adequate water supply 
within a reasonable limit of the city 
of Santa Barbara on the south side 
of the range, and even if the water of 
such small streams as are there could 
be obtained it would be at a sacrifice 
of existing development; (3) That it 
is feasible and desirable to obtain an 
adequate supply of water from the 
drainage basin of Santa Ynez River, 
and that this can be done at a profit. 

Mr. Lippencott carries the inves- 
tigation farther and concludes: (1) 
That the only extensive addition that 
can be made to the water supply of 
the Santa Barbara coastal plain is by 
the construction of a tunnel from 
Santa Ynez River to the coast side 
of the mountains and the erection of 
an impounding reservoir for holding 
the winter flood waters of Santa Ynez 
River; (2) That by far the most desir- 
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able point on Santa Ynez River for 
this construction is the Gibraltar reser- 
voir site; (3) That the water can be 
delivered at a reasonable cost for both 


STREAM MEASUREMENTS IN 


UNITED 


HE sundry civil bill for 1906, pass- 
ed by the last Congress contains 
an item of $200,000 appropriated 
to the United States Geological Sur- 
vey for the purpose of gaging streams 
and determining water supply. With 
this sum it is proposed to continue the 
work of measuring streams in all parts 
of the United States and of collect- 
ing data that will be helpful in pro- 
moting water powers and irrigation 
projects, and valuable in determining 
the quality of water best suited for 
domestic and municipal purposes and 
for manufacturing enterprises. 

Estimates of the daily flow of im- 
portant rivers are needed by engineers 
and investors, as is shown by the many 
requests for such information received 
from all parts of the country. It is 
believed that more than $5,000,000 is 
annually expended in new projects 
that are stimulated largely by facts 
that have been ascertained officially 
during years of careful observation. 

The water powers of New England 
have reached a high state of develop- 
ment, but many resources are not yet 
utilized—particularly those in Maine. 
There is constant demand for official 
data, and investigation will therefore 
be made of the character of certain 
New England waters with reference to 
their use for manufacturing purposes. 
Studies will also be made of the pollu- 
tion of waters in this region from nat- 
ural or artificial sources. 

From New York southward in the 
Appalachian region a very extraordi- 
nary development of water powers is 
taking place, particularly in connec- 
tion with cotton manufacture and 
electrical transmission. In some cases 
industrial investment is now await- 
ing the acquisition of definite infor- 
mation concerning the character of 
the waters. 
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irrigation and domestic use to Santa 
Barbara and vicinity from this site. 
Mr. Lippincott estimates in detail the 


cost of the work. 
THE 
STATES 


From Ohio westward through the 

central Mississippi Valley, where the 
streams are relatively sluggish, water 
power is of less immediate importance 
than in the Eastern States, but here 
questions of adequate supplies of 
water suitable for manufacturing 
and industrial purposes are pressing. 
Plans are being made for the definite 
ascertainment of facts concerning the 
quantity and quality of supplies avail- 
able from rivers and underground 
sources. When these facts are deter- 
mined it will be possible to answer 
intelligently the numerous inquiries 
made as to the character of these 
supplies and their protection from 
manufacturing waste, sewage, and 
other destructive influences. Wide- 
spread information regarding the 
geology, topography, and water sup- 
ply of the country should lead to 
great advances in manufacturing. 
- In the west the reclamation fund 
is available for the construction of 
irrigation works by the Government. 
At the same time the area available for 
agriculture will be largely increased 
by the construction of small irrigation 
systems. It is propesed to continue 
the measurement of streams in all the 
western states, in order to obtain data 
upon which to base investment of pri- 
vate or corporate capital, and to put 
on record information which can be 
obtained only by the Government, 
such as the measurements of inter- 
state streams. 

In short, it is proposed to continue, 
in nearly every state in the Union, 
the collection of facts concerning the 
surface and underground waters— 
their quantity, quality, and the influ- 
ences which make them valuable or 
which destroy their usefulness for in- 
dustrial purposes. 

















DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D.C., April 29,1905. Sealed proposals will 
be received at the office of the Engineer, U. S* Re- 
clamation Service, Billings, Mont., until 2 o’clock 
p. m., June 28, 1905, and thereafter opened, for the 
construction of about 30 miles of canal, involving 
about 700,000 cubic yards of earthwork, some rock 
work and three tunnels, the same being a portion 
of asystem for the diversion of about 400 cubic 
feet of water per second from the Yellowstone 
River at a point about ten miles east of Billings, 
and its conveyance to irrigable lands along the 
south side of said river. Specifications, forms of 
proposal, and plans may be obtained at the office 
of the Chief Engineer, U.S. Reclamation Service, 
Washington, D. C., or from R, S. Stockton, En- 
gineer, Billings, Mont. Each bid must be accom- 
panied by a certified check for $1,000, payable to 
the order of the Secretary of the Interior, as a 
guaranty that the bidder will, if successful, 
promptly execute a satisfactory contract and 
furnish bond as required. It must also be accom- 
panied by the guaranty of responsible sureties 
to furnish bond as required, if the bid be ac- 
cepted. The right is reserved to reject any or all 
bids, to accept one part and reject the other, and 
to waive technical defects, as the interests of the 
service may require. Bidders are invited to be 
present. Proposals must be marked ‘“ Proposals 
for the construction of canal, Huntley project, 
Montana.”” E. A. HITCHCOCK, Secretary. 


DEPARTMENT OE THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., April 29, 1905. Sealed proposals 
will be received at the office of the Engineer, 
United States Reclamation Service, Billings, Mon- 
tana, until2o’clock p. m., June 28, 1905, and 
thereafter opened, for the construction of puiap- 
ing station, concrete culverts, siphons, drops, etc., 
and furnishing two steel highway bridges, four 
steel sluice gates with stands, and 120,000 pounds 
steel bars for reenforcing concrete. Totalamount 
of concrete about 1,600 cubic yards. Above work 
to be done along line of canal east from Huntley, 
Montana, in connection with the Huntley project. 
Specifications, form of proposal, and plans may 
be obtained at the office of the Chief Engineer of 
the Reclamation Service, Washington, D. C., or 
from R.S. Stockton, Engineer, Billings, Montana. 
Each bid must be accompanied by a certified 
check for $1,000, payable to the order of the Sec- 
retary of the Interior, as a guatanty that the bid- 
der will, if successful, promptly execute a satis- 
factory contract and furnish bond in the sum of 
$10,000 for the faithful performance of the work. 
It must also be accompanied by the guaranty of 
responsible sureties to furnish bond as required if 
the bid be accepted. The right is reserved to re- 
ject any or all bids, to accept one part and reject 
the other, and to waive technical defects, as the 
interests of the service may require. Bidders are 
invited to be present. Proposals nust be marked 
*« Proposal for building structures and furnishing 
material, Huntley project, Montana.” FE. A. 
HITCHCOCK. Secretary. 





DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., June 9, 1905. Sealed proposals will 
be received at the office of the Supervising En- 
gineer, United States Reclamation Service, 1108 
Braly Building, Los Angeles, California, until 2 
o'clock p. m., August 17, 1905, and thereafter 
opened, for the construction of about 12 miles of 
dike, involving excavation of about 445,000 cubic 
yards of earth, and clearing 125 acres, for the 
reclamation of Yuma Valley, Arizona. Specifica- 
tions, forms of proposals and plans may be ob- 
tained from the Chief Engineer of the Reclama- 
tion Service, U. 8. Geological Survey, Washington, 
D. C., from the Supervising Engineer, Los Angeles, 
California, and from the Engineer of the Recla- 
mation Service, Yuma, Arizona. Each bid must 
be accompanied by a certified check for three (3) 
per cent. of the amount of the bid, payable to the 
order of the Secretary of the Interior, as a 
guaranty that the bidder will, if successful, 
promptly execute a satisfactory contract, and 
furnish bond in the sum of 20 per cent. of the con- 
tract price for the faithful performance of the 
work. It must also be accompanied by the 
guaranty of responsible sureties to furnish bond as 
required, if the bid be accepted. The right is 
reserved to reject any or all bids, to accept one 
part and reject the other, and to waive technical 
defects, as the interests of the Service may re- 
quire. Bidders are invited to be present. Pro- 
posals must be marked ; “‘ Proposals for the con- 
struction of dikes, Yuma project.’’ E. A. HITCH- 
COCK, Secretary. 


DEPARTMENT OF THE INTERIOR, United States 
Geological Survey, Reclamation Service, Wash- 
ington, D. C., May 23, 1905. Sealed proposals will 
be received at the office of the Engineer U.S. 
Reclamation Service, Belle Fourche, S. Dak., until 
2 o’clock p. m., Monday, June 26, 1905, and there- 
after opened, for the construction and completion 
of a telephone system, about 16 mlles in length 
and having 4 telephone stations, in connection 
with the Belle Fourche project, near Belle 
Fourche, S. Dak. Specifications, forms of pro- 
posals, and particulars may be obtained from the 
Chief Engineer of the Reclamation Service, U. S. 
Geological Survey, Washington D, C., or the 
Engineer in charge of the Belle Fourche project, 
Belle Fourche, S. Dak. Each bid must be accom- 
panied by a certified check for 2 per cent, of the 
contract price, payable to the order of the Secre- 
tary of the Interior, as a guaranty that the bidder 
will, if successful, promptly execute a satisfactory 
contract and furnish bond in the sum of 20 per 
cent. of the contract price for the faithful per- 
formance of the work. The right is reserved to 
reject any or all bids, to accept one part and re- 
ject the other, and to waive technical defects as 
the interests of the service may require. Propos- 
als must be marked “Proposals for telephone 
system, Belle Fourche project, S. Dak.” E. A. 
HITCHCOCK, Secretary. 




















A Liking for the Open Road ‘*‘Land Scrip.’’ 


Goes with a Taste for Apples dafe, quick, economical method of 
and Schubert’s Music acquiring Government land. 


THE OPEN ROAD) 3s 


ro A SAUNTERER’S CHRONICLE 
EpireEp By CHARLES WISNER BARRELL 
(Sometime of Vagabondia) 


Is a de luxe pocket magazine of FOU NTAI N 


outdoor philosophy and _ fiction 


The Best at Any Price 


Sent on approval to 
responsible people. 
A Pecket Companion of 


mever ending usefulness, a 
source of constant pleasure 








‘ If you ever long for a whiff of unbreathed 
literary ozone, send Fifty Cents without delay 
for a year’s subscription to 


| 
, The Open Road 


137 GRANT AVENUE 











Jersey City New Jersey and comfort, 
To test the merits of 
GREEN Forestry and Irrigation 
as an advertising medium 
| Principles of American Forestry 2 i oe 
12mo, xiii X 334 pages, 73 figures, in- for to the 
cluding many half-tones. Cloth, $1.50 $3. 00 
WILSON grades of yr makes for 
a Trrigation Engineering 
Fourth edition, enlarged and rewritten. 
Small 8vo, xxiii X 573 pages, 41 full page 
plates, mostly half-tones, and 142 figures. 
Cloth, $4.00 
SNOW 
Che Principal Species of Wood: Their 
Characteristic Properties Unconditionally Guaranteed 
Pre-eminently Satisfactory. 


Large 8vo, xi X 203 pages, figures in the 
text, 39 full page half-tones. Cloth, $3.50 


ELLIOTT 
Practical Farm Drainage 
12mo, 100 pages, 25 figures. Cloth, $1.00 
ELLIOTT . 
Engineering hens Land Drainage 


7 12mo, vii X 232 pages, 41 figures, 6 full 
page half-tones. Cloth, $1.50 
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Foresters and Botanists will find profit and 
pleasure in 


Important Philippine Goods 


The standard reference book for Philippine 
forests. By Capt. G. P. AHERN, Chief of Philip- 
pine Forestry Bureau. 42 large colored plates. 
5 Price, $3.00. 

‘ Forestry and Irrigation Book Dept. 























BOOKS FOR BUSINESS MEN 





TERMS cash with order. We make no deviation from this rule. Prices unless 
otherwise stated, include transportation. 


The Business World itacaiciasl 1 Madison enn New York hana 


IMPORTATIONS 
ACCOUNTANCY PUBLICATIONS 


The prices quoted include both duty and postage. 


Accountants’ Accounts. By William 
Henry Fox. Price $3.00 

Accountants’ Assistant, The. An Index 
to Various Lectures of English and 
Scottish Accountants, Articles,- etc. 
Price $2.60. 

Accountants’ and Bookkeepers’ Vade- 
Mecum, The. By G. E. Stuart What- 
ley. Price $3.00. 

Accountants’ Compendium. By S&S. 
Dawson, A.C. A. A complete Lexicon 
on Accountancy subjects. 400 pages. 
Price $6.00. 

Accounting in Theory and Practice. By 
George Lisle, C. A., F. F. A. Price 
$5.50. 

Deals with the principles of general 
accounting, and is an exhaustive work 
on the subject. 

Accountants’ Library, The. A series of 
handbooks, which,, when completed, 
will comprise systems of bookkeeping 
adaptable to all classes of business enter- 
prises. The authors of the various 
books know the subject they write 
about thoroughly and their readers can 
rest assured that the information they 
obtain from this valuable series is au- 
thentic and practical 

Advanced Accounting. By Lawrence R. 
Dicksee, F. C. A. 400 pages. Price 
$8.40. 

Auditing. A practical Manual for Audi- 
* tors. lifth edition. 800 pages. - By 

Lawrence R. Dicksee, F.C. A. Price 

$8.40. 

Auditors: Their Duties and Responsibili- 
ties under the Joint Stock Companies 
Acts, and the Building Associations, 
Friendly Societies, and Industrial So- 
cieties Acts (English). By Francis W. 
Pixley. Price $7.50. Postage and pack- 
ing, 15 cents extra. 


CATALOGUE 


S. 


Balancing for Expert Bookkeepers. By 
G. P. Norton. Price $2.40. 

Bookkeeping for Accountant Students. 
By -Lawrence R. Dicksee, F. C. A. 
Price $4.20. 

Bookkeeping for Company Secretary. By 
Lawrence R. Dicksee, F. C. A. Price 
$1.40. 

Bookkeeping Exercises for Accountant 
Students. By L. R. Dicksee. Price 
$1.40. 

Bookkeeping for Retail Traders. By 
Findlay. Price $1.20. 


Bookkeeping for Solicitors. By Hodsoll. 
Price $1.40. 

A new system. 

Bookkeeping for Terminating Building 
Societies. By J. F. Lees. Price $1.40. 

Brewers’ Accounts. By William Harris. 
130 pages. Cloth. Price $2.50. 

Canadian Accountant, The. By S. G. 
Beatty and J. Johnson, F.C. A. Price 
$2.00. . 

Company Secretary, The. By W. H. Fox, 
C. A. 400 pages, Price (new edition) 
$10.00. 

Cost Accounts of an Engineer and Iron 
Founder. By J. W. Best, F. C. A. 
Price $1.00. 

Encyclopedia of Accounting. Edited by 
George Lisle, C. A., author of ‘“‘Ac- 
counting in Theory and Practice.”’ 
With contributions by Lawrence R. 
Dicksee, F. C. A., Francis W. Pixley, 
F. C. A., Gerard Van de Linde, F. C. 
A., and Arthur F. Whinney, F. C. A. 
Six volumes. Price $8.00 per volume; 
complete-set, $48.00. 

Engineering Estimates, Costs and Ac- 
counts. ByaGeneral Manager. Price 
$4.80. 

Executorship Accounts. With a com- 
plete set ofaccounts. By F. Whinney. 
Price $3.00. 

Factory Accounts. By Garcke and Fells. 
(Fifth edition.) Price $3.00. 
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EVERY BUSINESS MAN should read THE BUSINESS WORLD 


published monthly. It’s full of hints and 


valuable enggnetens, lo cents a copy; $1 a year. Send for sample copy. 





THE BUSINESS WORLD COMPANY, 
1 MADISON AVENUE, NEW YORK CITY 





























AMERICAN WOODS 


By Romeyn B. Hough, B. A. 


A publication unique in its illustrations, in that they are actual specimens instead 
of pictures, giving literally ‘‘sermons in trees’’ 
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A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 
ACH page contains three paper-thin sections of actual wood—tranverse, radial, and 
tangential—and as these are nearly transparent, they show clearly the structure. 
They are mounted on strong bristol board, which bears the accurate scientific and 
popular names of each specimen shown, together with the common name in German, 
French, and Spanish. 
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The pages on which the 
specimens of wood are mounted Of great use to 
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accompanies each volume. 
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Ten parts of this great work have been issued and are ready for delivery; others 
will follow at the rate of one or two parts per year. Each part contains at least three 
specimens each of 25 species, with illustrated text. 


The following are the net prices per part: 
Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 


Address; FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 
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In the colors of the college they represent; size 14 x 22 
inches. They are to the athletic world what the 
Gibson and Christy pictures are to the social world. 
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Price 25 Cents; or any Five for $1 


Post paid, on receipt of price. Write for catalogue 
containing minature sketches like the above. 


H. M. Suter Publishing Co. 


509 12th STREET, N. W. 
WASHINGTON, D. C. 
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The American Sportsman's Library 


Under General Editorship of CASPAR WHITNEY 


The only Library of Sports Adapted to the American Reader 
Complete in 20 volumes, at $2 net ver volume 


A partial list of Contributors includes 
Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall Owen Wister. 
The volumes are illustrated by such artists as 
A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 





Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoratively, yet in simple and untechnical lan- 
guage, and in each volume will be found much tointerest and instruct the general reader 


The Big Game 
Fishes of the 
United States 
By Charles F. Hol- 
der. Illustrated by 


Chas. F. W. Mielatz 
and others. 


Of the First —_ those 
now ready ar 


The Deer - 
By Theodore Roose- 
velt and others. [l- 
lustrated by Carl 
Rungius, with maps 
by Dr. C. Hart Mer- 
riam. 


Salmon and Trout 
By Dean Sage, W.C. 
Harris, and H. C. 
Townsend, I[llustra- 


To be ready in the Fall 


The Bison, Musk 
Ox, Sheep and 














by A. B. Frost and 
others. 


Upland Game Birds 
By Edwyn Sandys 
and T.S. Van Dyke. 
Illustrated by L. A 
Fuertes, A.B. Frost, 
C. L. Bulland others 


The Water-Fowl 
Family 
By L. C. Sanford, L. 
B. Bishop and T. S. 
Van Dyke, illustra- 
ted by A. B. Frost, 
L. A. Fuertes, and 


Goat Family 


By George Bird 
Grinnell, Owen 
Wister, and Caspar 
Whitney. Illustra- 
ted by Carl Rungius 
and others. 


Cougar, Wild Cat, 

Wolf and Fox 
With many illustra- 
tions. 

The Bear Family 
By Dr. C. Hart Mer- 





Cc. L. Bull. riam. Illustrated 
Bass, Pike, Perch, by Carl Rungius and 
ond Others C. L. Bull. 

By James A. Hen- Guns, Ammuniti 

hall, M. D. llus- pve Puch eon 





rated by Martin 
sticeand Chares By A. W. Money and 
F. W. Mielatz. others. Illustrated, 


SECOND SERIES—In Preparation 


Baseball, Football, Yachting, Small Boat 
Sailing and Canoeing, Rowing, Track Athlet- 
ics, and Swimming, Lacrosse, Lawn Tennis, 
Boxing, ‘Wrestling, Etc., Skating, _— 
Ice Yachting, Coasting, Etc. .. . oe 


SPECIAL OFFER 


Photography for the Sportsman Naturalist, 
The Sporting Dog, The American Race 
Horse, The Running Horse, Trotting 
and Pacing, Riding and Driving. 
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SPECIAL ANNOUNCEMENT 








An invitation is extended to any white 
merchant outside of New York City, or 
their representative, whose name appears 
in Bradstreet’s or Dunn’s Commercial 
Agency Book, to accept the hospitality of 
our Hotel tor three days without charge. 
Usual rates, apartment with private bath 
$3.00 per day and up, without meals. 
Parlor, Bedroom and Private Bath, $35.00 
per week and up, with meals for two. 
New York Merchants and Editors are 
requested to cal] the attention of their 
Out-of-Town Buyers and Subscribers to 
this advertishment. 


HOTEL GALLATIN 
70 W. 46th St., New York City 
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Trave Marks 
DESIGNS 

CopyRiGHTs &c. 

Anyone sending a sketch and ont ol may 
quickly — Bn opinion free w — ap 
invention is pro bly paten ntable. Communica- 
tions strictly eonfidential HANDBOOK on ona 
sent free. Oldest spunea 5 for recur ing 

Patents taken through Munn & Co. Tecetve 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientie | journal. Terms, $3 a 
year; four months, $1. Sold byall newsdealers. 


MUNN & Co,3618rox0vay, New York 


Branch Office, 625 F St., Washington, D. 









UNION PACIFIC 


KNOWN AS 
“The Overland Route” 


Is the most direct line to all principal points west. and offers 
a more diversified route to select from than any 
other Trans-Coutinental line. 












Every Business Interest is to be found along its Line 











FOR THE MINER 


The great mountains of the West 
wait but the opening 10 become 
the source of large fortunes .... 


FOR THE FARMER 


Thousands of acres of rich agricultural 
lands are yet open for settlement.... 


FOR THE STOCK-RAISER 


Immense a.éus of excellent grazing lands can yet 
er re eer an 


FOR THE BUSINESS MAN 


The growing cities and towns of the West are daily offerin 
unequalled opportunities for investment of capital an 
location of industries which are unsurpassed by older 
sections of the United States .......cccccccvccece 


Inquire of E. L. LOMAX,G. P. & T. A., 
Omaha, Nebr. 
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300 ACRES OF 


Hardy Ornamental Trees, Shrubs, 
Evergreens, Vines and Perennials 


THOMAS MEEHAN & SONS, Inc., Dreshertown, Penn. 


Nursery Lane 
Nurserymen and Tree Seedsmen. 
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RAISE IRRIGATING WATER ; 


by natural stream fall. One foot raises thirty feet. Raise any quantity for 
irrigation, stock, railroad tanks, town supply, ete., with 
RIFE HYDRAULIC RAMS 
No attention ever required, and it’s always going, insuring constant sup- 
ply. Runs for years without expense. Raise any heivht and carry any 
distance, Sold on 30 days free trial. Write for free 
Rife Engine Co., 126 Liberty St., New York. 
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BLOCK, Construction News Press Clippings 


CONTRACTORS, MATERIAL, 
MEN, BUILDERS, MANUFACT- 


Photographer URERS, in fact, ANYBODY interested 


in Construction News of all kinds, obtain from 











Views, Lantern Slides, Bromide Enlarge- our daily reports QUICK, RELIABLE 
ments, Copying, Developing and Printing INFORMATION. Our special corre- 
spondents all vver the country enable us to give 
215 SIXTH STREET, S.E. our patrons the newsin advance of their com- 
WASHINGTON, D.C. petitors and before it has become common 
property. 

Let us know what you want and we will send 

ORCHIDS ORCHIDS you samples and quote you prices. 
We are the largest Orchid Growers PRESS CLIPPINGS on any subject 
in the United States : : from all the leading current newspapers, maga- 
Our Illustrated and entation zines, tradeand technical journals of the United 
Catalogue of Orchids is now ready States and Canada. PUBLIC SPEAK- 
: ana may be had on application. ERS, WRITERS, STUDENTS, 
Orchid Growers LAGER & HURRELL CLUB WOMEN «an secure reliable data 


and Importers. : 
SUMMIT, N. J. for speeches, essays, debates, etc. Special facil- 


ities for serving Trade and Class Journals, 
Railroads and large industrial corporations. 





Read “Irrigation in the United WE READ, through our staff of skilled 
States,’ by Frederick Hayes readers; more compnatensive list of publice- 
Jew “hie ‘nei tions than any other Bureau to 
av ang Engineer. U. S. give prompt and intelligent service at the low- 
eclamation Survey. Price, $2, est price consistent with good work. Write us 
postpaid to any address. Address about it. Send stamp for booklet. 
*‘ Forestry and Jrrig ation,” ? Wash- . ae 
ake United States Press Clipping Bureau 


147 Fifth Ave., Chicago, U.S. A. 


rw... PAPER... cr'stirliterty” "0 
R. P. Andrews & Company (tw.’, Washington 


Sole Agents in the District of Columbia for the 
West Virginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 
the world. 
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National 
Irrigation 
Association 





























Chicago, New York, Washington, 
4707 Fisher Building. 17 Battery Place, 5 and 6 Glover Building. 


OFFICERS. 


THos. F. WaisH, Washington, GEORGE H. MAXwELL, Chicago, 
President, Executive Chairman. 
JAMES H. ECKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Council. 
Guy E. MITCHELL, Washington, 
Secretary. 


The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle-. 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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TROPICAL FORESTRY AND HORTICULTURE 


Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions 











The Pomelo, or Grape Fruit, the Favorite ot all Breaktast Fruits, tor which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival ae ee: ea 


Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 


JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove Dade Co., Fla. 


























1 SOUTHERN 
ROUTE 


W. E. HOYT, G. E. P. A. 
335 Broadway, New York, N. Y. 









Portland, Ore. 


FROM ST. PAUL 


Round § 5 
Trip 


Yellowstone National Park 


P, W. PUMMILL, Dist. Pass. Agent, 711 Chestnut St., Philadelphia, Pa. 
Send four cents for LEWIS AND CLARK BOOKLET to 
ST. PAUL, MINN. 








A. M. CLELAND, Generar Passencer Acenr, 


LOW RATES FROM ALL POINTS 












In writing advertisers kindly me: tion FoRESTRY AND IRRIGATION. 




















“YOUR PROFITS” 


is the title of a folder in which we 
prove that no matter what your 


business may be, it can be in- fF The dufite for a summer camp has a 
, i j great deal to do with the eomfor 
creased. We not only prove that z pleasure of an outing. but it an a t oe 
it can be increased but we tell you fj to compare in importance with a good 
£3 e . 
how, at a very slight expense, you if Tent-making is wher2 we started. The 
can put yourself in a position to 3 reputation which has given us the out- 


fitting of polar expeditions grew from our 
tent-making skill. 


Our Ybor ae CANOE TENT, 


| | Double Your Business | §° srtisunm.o 8 serene 


We have every camp accessory, even to 


the smallest detail. Send for Catalogue I 


This folder opens a way to the 1 —also contains full list of fishing tackle, 
solution of the one hundred and ENE & FITCH CO. 

‘ raay anufacturers of Complete Outfits for 
one business and advertising Explorers, Campers and Prospectors, 
problems which continually con- 314-316 Broadway, New York.U.8.A. 4 


front the retailer, wholesaler, the 
mail order merchant, and the manu- 
facturer. Better write for it on 











your letter head TO-DAY. 
ADDRESS 
The Clark Company 
SCRANTON, PA. 















aya Nice Enough For 
| i Anybody: 


Ladies traveling to Cali- 
fornia appreciate the 
delightful home com~ 


forts of our superior 


Tourist Pullmans. 


Harvey serves the meals 


Many other exclusive and dis- 
tinctive features. 


























= Ask General Passenger Office, Atchison, 
te a Topeka & Santa Fe Railway, Chicago, 
aS about very low one-way rates to Cali- 
fornia, March 1 to May 15 
® -, 
R e 


In writing advertisers kindly mention FORESTRY AND IRRIGATION 











ESTABLISHED 1802 


OTF 


for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim to havethe most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 
can be procured. 


OUR CATALOGUE —the 103d successive annual 
edition—is the most complete, most reliable and 
most beautiful of American Garden Annuals. We 


Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street 2.2 New York 


et 











Biltmore 


Forest School 
Biltmore, N. C. 


a oe 


Theoretical and practical 
instruction in all branches of 
applied forestry. 


Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 


= a 
For further information 
apply to 
Cc. A. Schenck, Director 














YALE FOREST SCHOOL 


NEW HAVEN, .. CONNECTICUT 

















é 


Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1905 
will open July 5th and continue seven weeks. 




















For further information address 


Henry S. Graves, Director, New Haven, Conn. 
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